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Industry takes no chances. 


The modern equipment and 
methods used in the production 
of Strom Ball Bearings—the | 
heat treating, exact machining, §& 
. the care exercised from the very 
start of the work—insure a 
bearing that has no superior. 


STROM BEARINGS CO. 
4563 Palmer St., Chicago, Ill. 
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performance 


The Schwitzer-Cummins Co., of Indiana 
olis, set turret and drill press tools with Bris 
hollow safety set screws, Mr. Carl J.Winkl 
their Works Manager, says that a Bris;. 


“does all you claim for it and we ar 
Satisfied.” 


It is performance that counts! 


May we send you folder 814-E with com. 
plete information about Bristos and their 
unique socket design; also, sample screws 
for examination and test? Write The 
BRISTOL CO., Waterbury, Co 
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FOR THE ADVANCEMENT OF THE MACHINERY INDUSTRIES 


The Basic Machine Tool 


The established place of the engine lathe in the general machine 
shop is unquestioned. It was the first of all machine tools, and 
continues the first to be installed when a general machine shop is 
started. It constantly has been improved by its builders to meet 
modern requirements. A score of years ago, when high-speed 
steels made possible increases in cutting speeds from 20 to 30 feet 


a minute to 100 and 150 feet a minute, the engine lathe builder ~ 


was right there with an improved, powerful machine, capable of 
getting all that the tools were capable of producing. 

While automatic machines of different types have replaced the 
engine lathe for work in large quantities, and it has yielded to the 
turret lathe for operations for which that machine is especially 
suitable, the position of the engine lathe is securely established. 
American machine tool manufacturers construct from 5,000 to 
17,000 engine lathes a year, according to the demand, based on 
industrial activity. 

If provided with suitable tooling, engine lathes can be used as 
production machines, as well as for all-around work in the shop, 
to a far greater extent than is generally supposed. 

An engine lathe manufacturer recently designed tooling equip- 
ment to adapt his lathes to the turning of automobile rear-axle 
shafts in quantity, reducing the turning time from 14 minutes to 
614 minutes per shaft—a saving of over 50 per cent in production 
time and cost. 

In another case, a power cross-feed and back arm attachment 
installed on an engine lathe reduced production costs over $3 a 
day, the annual saving being between $900 and $1000. 

In an automobile shop a somewhat elaborate tooling equipment 
was installed on five lathes at a cost of $1200 for each lathe. When 
these were put in operation, it cost $49.20 a day less to produce 
the daily output of the parts formerly made on them. The $6000 
invested in tools for the five lathes was therefore saved in less 
than five months. 

A most unusual case is that of an engine lathe tooling equip- 
ment installed on five lathes for turning automobile crankshafts. 
The total cost of the equipment was $4000, but the production 
cost of the total output of crankshafts was reduced $125 a day, 
as compared with previous costs, and the new equipment paid for 
itself by these savings in five and one-half weeks. 

These examples, selected from a large number, show that the 
engine lathe is still the basic machine tool, and that while always 
ready, on short notice, for the wide variety of work for which it 
was designed, it has also proved its value as a production machine. 


| 
: 


By WILLIAM B. STOUT, President, Stout Metal Airplane Co., Division of Ford Motor Co., Detroit, Mich. 


of transportation. The gradual development of navi- 

gation through the air has reached a point where its 
commercial possibilities begin to unfold themselves, opening 
up new avenues of development both in industry and trans- 
portation. 

Possibly the rather slow development of the commercial 
use of the airplane in the United States has, in a measure, 
been due to some preconceived erroneous ideas in regard to 
the practicability and safety of transportation by airplane. 
The many accidents in military airplane operation have made 
many people believe that travel through the air is still.an 
unsafe means of transportation. 

It is not generally recognized that there is an essential 
difference between the military uses of airplanes and their 
commercial application. When employed for military pur- 
poses and training, flying is in its very nature dangerous. 
It is intended to be dangerous. The military flyer must be 
able to perform many operations in which he endangers him- 
self, in order that he may carry out the object of his mis- 
sion. He must, by necessity, take chances. If he did not, he 
would be useless as a military flyer. 

Commercial flying is entirely different. It can be made as 
safe as any other means of transportation, and the success 
ot the air transportation industry will depend largely upon 
the ability of the builders and users of planes to demonstrate 
the safety of flying. 

The reason that so many people feel that air transportation 
is an unsafe means of moving from point to point is that we 
have not yet become used to thinking in three dimensions. 
All our traveling in the past has been done in one plane— 
that is, in a two-dimensional world. When 


W: are on the eve of a profound change in our methods 


city throughout Europe is connected by air line with every 
other large city. London, Paris, Brussels, Berlin, Stockholm, 
Copenhagen, Vienna, Milan, Rome, and Madrid, to mention 
only a tew of the important centers, are all connected by 
regular air routes having services with planes leaving on 
regular schedules. 

Because Europe has developed more commercial air trans- 
portation than this country, we are under the impression 
that European airplanes are superior to those that have been 
developed in this country. This, however, is not the case. 
America has developed airplanes that for reliability, safety, 
and carrying capacity, equal the best that Europe has pro- 
duced. We have maintained in this country services between 
such centers as Detroit and Chicago, and Detroit and Cleve- 
land for over a year, making one or more round trips every 
day on regular schedules, with planes capable of carrying 
ten passengers with baggage, or an equal amount of freight, 
without a single accident or mishap. 

Furthermore, these planes have maintained their sched- 
ules in winter and summer during all kinds of weather— 
wind, rain, sleet, and snow, proving that the usual elements 
are no obstacle to the regular commercial transportation of 
passengers and freight. During the past year there were 
but eight days when the planes did not leave Detroit on their 
regular schedule. On one of these days of intense fog, not 
a single ship passed through the Detroit River for eighteen 
hours—usually so busy a place of navigation that a ship 
passes through it every five minutes. 

Hence, in spite of the apparent lead of Europe in airplane 
transportation, we need not feel discouraged in regard to 
our developments of the means for maintaining air traffic, 

and we may safely say that the nation that 


the general public gets used to thinking of 
travel in a three-dimensional space, there 
will be an entirely different attitude toward 
this new and promising means of trans- 
portation. It is natural that the lay mind 
should be suspicious of a carrying means 
that “has no visible means of support”; 
yet, a properly designed and operated air- 
plane has just as definite a support as a 
ship at sea. In regard to safety, the com- 
mercial air lines already in operation in 
Europe and in this country have proved 
this means of transportation to be far safer 
than the automobile. The number of pas- 
senger miles covered by airplanes without 
accident are incomparably greater than the 
number of passenger miles covered by auto- 
mobiles without mishaps. 


works in the most efficient way will ulti- 
mately take the lead in whatever it under- 
takes. We are proud to believe that we 
are more willing to work and exert our- 
selves than most other nations. 

Changes in the Means of Transportation have 
Brought Greater Changes in Civilization 
than Any Other One Thing 

Civilization, as we know it today, is 
based upon industrial development. This 
development, in turn, depends wholly upon 
transportation. Without transportation, our 
whole scheme of life, industry, and even 
present methods of nationai government, 
are inconceivable. Ninety per cent of all 
the products of industry must be trans- 
ported from one place to another before 
they are available for use. The greatest 
expense in the production of goods is not 


Last year, 240,000 passengers were car- 
ried by airplanes in Europe. Every large 


William B. Stout, President, 
Stout Metal Airplane Co. 


that of shaping them into certain forms, 
but of transporting raw materials and 
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semi-finished products from one point to another and distrib- 
uting the finished goods so that they may become useful for 


the comfort and well-being of the individual. Changes in 
transportation systems have brought greater changes in 
civilization than any other changes that have ever taken 
place. 

For thousands of years the world lived, century after cen- 
tury, much in the same way as it had in the past, with the 
horse as its measure of distance and time. The history of 
civilization, to a great extent, is the history of transporta- 
tion. New developments came only when new means of 
transportation were found. The history of each nation is 
strongly impressed by the same relation to transportation. 
Without ships, we can conceive of no England; without ca- 
nals, Holland would not have been what it is; without rail- 
roads, large areas of the United States and Canada would 
be and are undeveloped wildernesses. 

Better means of transportation, and not alone the ethical 
development of the human mind, has brought about the more 
equitable conditions under which we live today, as compared 
with those of a few thousand years back. The galley slaves 
that propelled the early vessels in the 


would have been practically useless, because it was impera.- 
tive that messages in regard to train movements should be 
sent in advance of the arriving train. Otherwise movements 
would have been too slow and cautious, if accidents were to 
be avoided. 

More or less simultaneously with the automobile came the 
telephone. The usefulness of the automobile as a transporta- 
tion means would be greatly limited were it not for the 
telephone. It would be useless to undertake to travel from 
twenty to two hundred miles in a day for business or social 
purposes, if it were not possible to make a definite appoint. 
ment by telephone before starting. 


The Influence of the Automobile on Industry 


With the development of the automobile has come a tre- 
mendous industrial expansion which has influenced many 
other fields besides that of automobile manufacture. There 
has been a great development in steels having strength with- 
out excessive weight. Heat-treatment of steels has developed 
largely because of the needs of the automotive industry. Old 
processes of machining and forming metals have been re- 

placed by new, stimulated by the 


Mediterranean were not freed from 
their inhuman slavery by ethical con- 


tremendous demand of the automotive 
field. 


siderations. It was the development 
of the sailing vessel that freed them. 
Many hold Greek civilization in high 
esteem, and yet, Greece had four slaves 
to every citizen—the basis of its cul- 
ture. Today our slaves are machines. 
Transportation, making possible the 
developments of industry, and the use 
of power and mechanical devices, has 
made the world free. A broader out- 
look has come throughout the world 
because of better communication and 
transportation. 


Gradual Development of Transportation 


The first step in providing efficient 
transportation on land was taken with 
the introduction of the railroads. We 
are celebrating this year the centennial 
of the formation of the first American 
railroad company devoted exclusively 


It is not well understood that there 
is an essential difference between 
the military uses of airplanes and 
their commercial application. When 
employed for military purposes and 
training, flying is in its very nature 
dangerous. It is expected to be 
dangerous. A military flyer must 
be able to perform many operations 
in which he endangers himself in 
order that he may carry out the ob- 
ject of his mission. Commercial fly- 
ing is entirely different. It can be 
made as safe as any other means of 
transportation, and the success of 
the air transportation industry in 
the future will depend largely 
upon the ability of the builders 
and users of commercial planes to 
demonstrate the safety of flying. 


A great change has also taken place 
in the financial structure of the com- 
munity. Previous to the automobile, 
it might be said that the only form of 
thrift known was to save. Today we 
believe that to earn more is of greater 
importance than to save. Both earn- 
ings and “spendings” have increased, 
and with them the national wealth. 
Luxuries have become necessities, and 
non-essentials have come to be looked 
upon as imperatively needed for hap- 
piness and comfort. With this change, 
a great development in industry has 
taken place, increasing the prosperity 
of the entire nation, mechanical slaves 
producing and providing wealth for 
satisfying the wants of the individual 
to an extent that has never before been 
known in the world’s history. Those 
nations that produce only the essen- 


to rail transportation. In the last hun- 


tials for maintaining life are poor, 


dred years, the world has made greater 
progress because of railroads than it had previously made 
in 10,000 or 20,000 years.’ The railroads changed the entire 
mode of living. Formerly, each community had largely to 
produce its own food, clothing, housing, and other necessities 
of life. There was a flour mill in every town where water 
power was available. The railroad made it possible to cen- 
tralize industries. It developed a system of distribution and 
highly organized means for selling. Centralized industry 
made it necessary to sell by the use of the printed word, 
and advertising, which has become one of the most important 
adjuncts to modern business, came into existence largely 
because of the need for it created by the more highly devel- 
oped means of transportation offered by the railroad. 


The Automobile Ushers in a New Era 


The next change in the means of transportation was taken 
when the first successful automobile was developed. A radical 
change has been brought about by the automobile which pro- 
vided individual transportation, as compared with the mass 
transportation offered by vehicles running on rails, whether 
propelled by steam or electricity. The automobile was not 
confined, as a transportation means, to regular lines with 
terminals, such as are necessary for railroads. A network 
of roads criss-crosses the country, and the freedom of move- 
ment is far greater; hence, the tremendous development of 
the automobile in less than a quarter of a century. 

With each means of transportation has also come a new 
means of communication of messages. With the railroad 
came the telegraph. Without the telegraph, the railroad 
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whereas those that produce both neces- 
sities and luxuries, and replace human labor by machinery, 
increase their standard of living, as well as their national 
wealth. 


On the Eve of a Great Development 


Now we are on the eve of a great development, the full 
importance of which we can only dimly see at the present 
time. A new means of transportation, entirely different from 
any used in the past—a means that mankind has dreamed of 
but really never hoped to see realized—has come into being. 

The airplane, as a means of transportation, differs essen- 
tially from the railroad and the automobile. It requires 
neither regular lines of transportation nor a network of 
roads. The North Pole, sought for centuries by adventurous 
men enduring great hardships, was visited in a single day 
without peril or discomfort. An area of hundreds of miles 
was traversed in fifteen hours, that formerly had been trav- 
ersed with dog teams in ten weeks. I can see the day com- 
ing when a trip to the North Pole will be a regular week-end 
excursion in the summertime, and journeys of thousands of 
miles will be as easily and lightly undertaken as trips to 
the next town are now. 


Present Aircraft Developments 


At the present time the greatest promise seems to be in 
the heavier-than-air machine. The airplane is more easily 
controlled, and the metal airplane is more reliable and 
cheaper to develop than the bigger airship that floats in the 
air. Reliability and safety are the two factors that will de- 


j 


termine, more than anything else, the rapid increase of the 
commercial use of both types of aircraft. 

! want to emphasize the reliability of the modern airplane 
aud airplane engine. Responsible builders of airplane en- 
gines require that they must run continuously for 100 hours 
at regular speed before they are accepted for assembly in a 
plane. They should be able to run in a plane for two weeks 
—night and day continuously—without attention. A num- 
per of air-cooled airplane engines are now being developed. 
They promise greater reliability than the water-cooled en- 
gines, and greater power in proportion to weight. Without 
doubt, the air-cooled engine is the coming means of propul- 
sion in the air. 

After having developed a reliable engine, the possibility 
still remains that it might fail in the air. Hence, the use of 
multiple engines in planes is the next step. Highly devel- 
oped airplanes at the present time carry three independent 
engines, each of 200 horsepower, any one of which is capable 
of navigating and safely landing the airplane. 


Wireless Communication and Air Transportation 


As mentioned, the telegraph made the railroad possible, 
and the telephone has made automobile transportation more 


most air per square foot of area and pound of weight are 
most efficient for load-carrying planes. 


Designing Problems in Airplane Construction 


There are two different things to be considered in airplane 
design—aero-dynamics and airplane structure. Aero-dynam- 
ics relates to the wing curve and its efficiency, and to other 
scientific design features. It relates also to the size of tail 
and rudder surfaces and the angle at which these act, all of 
which are mechanically inter-connected with the science of 
the flow of gases. 

Intertwined with aero-dynamics, and inseparable from it, 
is the structural problem, which is the chief requirement 
from the point of view of safety. One can juggle with aero- 
dynamics and compromise one way or another, but one can- 
not compromise with a structure for safety. The structure 
must be dependable in every respect. The best airplane is 
that which allows the lightest possible structure per unit of 
strength and wing area, with the best possible aero-dynamics, 
consistent with the proper solving of the weight and strength 
problem. 

The automobile has been, and still is to a large extent, de- 
signed and constructed by the cut-and-try method, with a 


Fig. 1. A Stout All-metal Passenger-carrying Commercial Airplane 


efficient and commercially valuable. Simultaneously with the 
airplane, we have developed wireless communication—a nec- 
essary step if aircraft is to be made commercially practicable. 
By means of wireless it is now possible to steer airplanes in 
foggy weather. Already the refinement of the signals that 
can be sent by wireless to an airplane is so great that it is 
possible to guide a plane in fog or at night to an exact land- 
ing place. 


Present Development in the Airplane Field 


At present, the most logical development in the airplane 
field is the corporation-operated air line, with planes built 
to earn dividends, rather than planes sold to individuals for 
private use. The design of the airplane today is far more 
accurate than that of the automobile. In its general con- 
struction, the airplane is analogous to a ship. The airplane 
has its engine, its propeller, its wing or hull, with a certain 
displacement, its rudders, and its navigation apparatus for 
control. If it is designed to carry heavy loads, its speed will 
be less; if it is designed for speed, it must carry less load. 
In proportioning the engine power, however, there is one vast 
difference, because the ship is never required to climb hills, 
whereas the airplane must be very much overpowered, in 
proportion to its power requirements for normal horizontal 
flight, in order to be able to climb up rapidly into the air 
from the landing field. 

The load that a boat can carry depends upon its displace- 
ment, and this is also true of the airplane. The load it car- 
ries depends upon the weight of the air that its wings con- 
tinually displace, and therefore, thick wings that displace the 


great deal left over from the buggy and farm wagon days. 
The airplane, by necessity, has to be designed from the bot- 
tom up. Twenty years of airplane research has produced 
more technical data than is available for the whole of the 
automobile industry. An airplane is designed with greater 
knowledge of its actual performance before it ever functions 
than an automobile. There are volumes of recorded data on 
wing curves, proportion of tail surfaces, and stresses due to 
different positions of the plane in flight. From these the 
designer can gather almost all the theoretical information 
required for the successful design of an airplane. 

Having completed his preliminary drawings, he makes a 
small “wind tunnel” model, very accurately to scale, and 
places this model in a wind tunnel to determine the actual 
performance. After these tests, if properly made, the de- 
signer will know within a small percentage of accuracy what 
the plane is going to do when it is finished, with reference 
to climbing, speed in the air, landing speed, control, horse- 
power at all angles of flight, and stability. These figures 
form the basis of efficiency for what will be built. They are 
based on an assumption of a given horsepower in the engine 
used and a given weight of the compléted airplane. The 
actual weight, when a plane is finished, must equal very 
accurately the estimated weight; otherwise all the prelim- 
inary work is of little value. 

Factors Deciding the Present Development of the 
Stout Airplane 

In making an analysis of an airplane that would have a 
commercial value in air transportation, it was necessary to 
design a plane that would support itself in the air financially, 
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as well as mechanically. In other words, an airplane was 
required that would earn a dividend on the investment in its 
purchase price, as well as be safe in operation. In looking 
over the field, it was found that the best and most reliable 
engine for airplanes then built was the “Liberty,” and all 
of this led to the development of an all-metal ‘“Liberty- 
engined” monoplane, with large capacity space for passengers 
and freight, and the greatest load carrying capacity per 
horsepower. 

The monoplane was chosen because of the greater lifting 
capacity per square foot possible with this type and the 
higher cruising or commercial speed feasible with a load. 
The metal structure was chosen because it is possible to 
determine definitely its quality and strength, and because of 
the permanency of the finished product. In deciding upon 
the metal, a structure of steel spars with duralumin fittings 
or coverings was discarded in favor of an entire structure of 
duralumin, the reason being that in a composite structure, 
there would be different expansion due to heat, in the large 


Pay load with 4 1/2-hour fuel 


When the plane is completed, although it weights less than 
3800 pounds, it will hold 16 tons of sand on the wings 
test load. 


asa 


Important Commercial Considerations in Design 


There are two things to be watched closely in the develop- 
ment of a commercial plane. First, it must be remembered 
that every pound carried is worth 20 cents per hour in the 
air. If one can save 100 pounds, this means a saving of $20 
per hour, or $200 per day on a ten-hour flying schedule. To 
add 100 pounds weight to a plane is to take $200 earning 
capacity per day off the ship—a feature entirely forgotten, 
seemingly, by many foreign commercial airplane 
structors. 

Another item of even greater importance is parasite resist- 
ance. For every pound saved in head-on resistance of for- 


con- 


Fig. 2. Airplane View of the Ford Landing Field at Dearborn, Mich., with the Stout All-metal Airplane Factory to the Left 


areas and lengths involved, and it was necessary to have a 
wing structure with absolutely known qualities under any 
stress conditions and temperatures. 

Duralumin has, when heat-treated, the strength of struct- 
ural steel, but weighs only one-third as much as steel. After 
heat-treating, this metal must be worked quickly before it 
sets, about half an hour being available for all the bending 
and forming processes. In non-corrosive qualities, it equals 
other ordinary metals, and with proper care and cleanliness, 
there is no corrosion or rust. It is easy to work, and an 
extremely attractive metal for aircraft. It may be of inter- 
est to note that the experimental work that led up to the 
development of the present Stout all-metal airplane included 
research work that cost over $600,000. 

The specifications of the present machines are as follows: 


Power 
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ward travel, one can add from 8 to 10 pounds of load to the 
plane; so there are two methods of increasing the perform- 
ance of a given plane with a given engine—reducing the 
weight and decreasing the resistance. 


The Broad Influence of the Airplane 


Air transportation holds great possibilities. Ultimately its 
safety will be wholly demonstrated even to the layman. The 
present generation may not accept flying as a commonplace 
means of transportation, because it cannot adjust itself to it, 
but the new generation, growing up with airplanes and air- 
ships, will take to this new development as naturally as the 
present generation took to the railroad and telephone. It 
will be accepted as a matter of fact. Ultimately transporta- 
tion through the air will cost less. Already it has been 
demonstrated that it is as simple to operate an airplane as 
it is to drive a car well. The only difference is that, while 
it is possible to operate a car without knowing much about 
how to do it, an airplane must be driven well if driven at all. 

The international influences of air navigation can only be 
guessed at. With radio and airplanes, there are no longer 
any fences between nations. Radio will gradually demand 
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an international language, and air transportation will ulti- 
mately force the creation of a United States of Europe, which 
will be the forerunner of a United States of the World. The 
entering wedge of the United States of Europe is the air 
conventions now regularly held, which are the first inter- 
national gatherings at which truly international agreements 
have been found possible. The only laws that are standard- 
ized throughout all Europe at present are the laws relating 
to aerial navigation. 

Great changes will probably also come in the mode of 
living throughout the world. Ultimately, a plane will be 
developed that can be satisfactorily used for individual fly- 
ing. There are already 1500 privately owned planes in the 
United States. Greater distances between homes and places 
of business will be possible without inconvenience. Cleveland 
is only one hour from Detroit by air at present, and Pitts- 
burg is only two hours distant. The regular service between 
Detroit and Chicago covers the intervening 260 miles in two 
hours and thirty-five minutes, with a regularity that rivals 
railroad schedules. 

With all this development will come 


TESTS ON OXY-ACETYLENE WELDED 
ROOF TRUSSES 


A series of tests of oxy-acetylene welded steel roof trusses 
has been conducted at the Buffalo shops of the Linde Air 
Products Co. The object of these tests was to definitely 
determine upon a practical and sound method for fabricating 
structural steel by oxy-acetylene welding. The results have 
now been made available to engineers by the Linde Air 
Products Co., 30 E. 42nd St., New York City. 

For the past three or four years the process service de- 
partment of the company has been confronted with num- 
erous calls for aid in connection with the welded fabrica- 
tion and repair of highway bridges, foot bridges, garage, 
warehouse and pump house buildings, tank towers and many 
other minor structures, utilizing everything from new or 
second-hand pipe to structural plates and shapes. Such 
incidents doubtless are manifestations of what may be 
termed the normal development of the process in the hands 
of the practical welder. Sound engineering principles were 

often disregarded—in fact, engineer- 


a great new industry, as great as the 
automobile industry is today. How 
soon all these developments will come 
is difficult to say, just as it was im- 
possible to predict twenty-five years 


automobiles in the United States to- other large city. 


Last year 240,000 passengers were 
carried by airplanes in Europe. 
Every large city throughout Europe 
ago that there would be 18,000,000 8 connected by air line with every 
Planes leave and 
day. What the next twenty-five years rive on regular schedules. Be- 


ing analysis was frequently lacking— 
and the results obtained, while com- 
mendable, varied greatly in detail 
and could not be satisfactorily inter- 
preted from a rational standpoint. A 
precautionary warning was sent to 
the field forces asking them to dis- 
courage those endeavoring to carry 


will bring in-the airplane industry can 
only be surmised. Those of us who 
are closest to this field believe that the 
development, when it once gains mo- 
mentum, will exceed all expectations. 


* * * 


CORROSION RESISTANCE 
OF STEEL 


The first Edward DeMille Campbell 
Memorial Lecture, established by the 
American Society for Steel Treating 
in memory of the late E. D. Campbell, 
of the University of Michigan, will be 
presented during the annual conven- 
tion of the American Society for Steel 


cause of this development of Eu- 
ropean flying, many are under the 
impression that European airplanes 
are superior to those that have been 
developed in this country. This, 
however, is not the case. America 
has developed airplanes that, for re- 
liability, safety, and carrying capac- 
ity, equal the best that Europe has 
produced. Regular services have 
been maintained between such cen- 
ters as Detroit and Chicago and De- 
troit and Cleveland for over a year, 
with planes capable of carrying 
ten passengers with baggage, or 
approximately one ton of freight. 


welding into such type of construc- 
tion until a procedure for both design 
and welding could be developed. In 
consequence, and in order to be in po- 
sition to render more intelligent serv- 
ice in this new application, The Linde 
Co. requested its process development 
department to study structural weld- 
ing and to carry out such experiment- 
al work as seemed necessary. 

As a basis for initial study one of 
the company’s. standard building 
structures was selected; the design 
of the details could be experimented 
with in the laboratories and the 
trusses placed in a new building, thus 


Treating, to be held in Chicago the 


translating preliminary studies into 


week of September 20. 

The annual meeting will be held on Wednesday morning, 
September 23, at the Drake Hotel, and will be followed im- 
mediately by the presentation of the memorial lecture by 
Dr. William Minot Guertler, director of the Institute of 
Metals of the Technical University of Berlin, Germany. Dr. 
Guertler is recognized, both abroad and in America, as the 
leading exponent of advanced thought in both ferrous and 
non-ferrous metallurgy. He is president of the Metallurgical 
Society of Germany, and has contributed largely to the met- 
allurgical literature of that country. In 1909 Dr. Guertler 
was research associate and lecturer at the Massachusetts In- 
stitute of Technology. 

At present, America and Europe are especially interested 
in three inventions developed by Dr. Guertler and his co- 
operators: First, a new aluminum alloy of higher strength 
than duralumin; second, a new kind of silver alloy, having 
some of the mechanical properties of steel; and third, a new 
simple process of obtaining Muntz metal directly from mixed 
ores. 

The subject of Dr. Guertler’s lecture will be on “The Cor- 
rosion Resistance of Steels.” Dr. Guertler will also present 
a lecture on “The Hardness of Metals” on Thursday, Septem- 
ber 24. On.Friday, September 25, Dr. Guertler will discuss 
the subject of light metal alloys, including casting alloys, 
and malleable age-hardening alloys. 

Nearly twenty-five other papers of general interest to all 
users of steel, production men, and metallurgists will be 
presented during the Steel Treaters’ convention. 


practical service. This structure pro- 
vided a one-story building, with roof of 40 feet span, having 
the usual one-quarter pitch roof without monitors. 

. Initial studies produced what has been termed an “insert 
plate joint.” It was developed while trying to place web 
metal concentrically around center lines in a theoretical 
diagram and by adding long steel rectangles on either side 
of this web metal to obtain sufficient area and rigidity for 
a practical structure. Angles, tees, and tubular sections 
were tried with this idea as a basis for joint design. For 
each shape an elementary truss design was studied, thus de- 
termining the style of the joints that must be developed to 
complete a truss structure. 

Complete tests were then conducted and from these tests 
it is stated by the company that it is quite apparent that the 
insert plate joint is a step in the right direction toward the 
solution of the problem of joining structural steel by oxy- 
acetylene welding. The following important factors in suc- 
cessful structural welding are emphasized: Careful selec- 
tion of workmen; use of first class materials; good shop 
conditions; correct engineering design for oxy-acetylene 
welding; adequate supervision; and proper inspection and 
proof tests. 


* 


The output of alloy steel castings in the United States in 
1925 exceeded 112,000 tons. This is a new record for the 
output in any one year, and exceeds by 12 per cent the out- 
put in 1923, which held the previous high record. 
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Fuels for Heat-treating Processes 


By MILTON EPSTEIN, Industrial Engineering & Equipment Co., St. Louis, Mo. 


A great deal has been said and written about the respect- 
ive advantages of oil, gas, and electricity. Elaborate curves 
and computations have been made in an attempt to prove 
that one particular fuel, because of certain inherent char- 
acteristics, is superior to others, and should therefore be 
used for every industrial heating process. 

For instance, consider the case of electricity. Electric fur- 
naces have no flue, and no heat is lost in the form of flue 
gases, as is the case with gas and oil. The higher the tem- 
perature at which a furnace operates, the greater is the flue 
loss, and electricity, therefore, when considered from this 
viewpoint alone, becomes more and more desirable as the 
temperature increases. But while this is true, it does not 
necessarily follow, because the electric furnace has no flue 
loss or because the process is carried on at a comparatively 
high temperature, that electricity is always the most desir- 
able heating medium. 
City gas is becoming 


solve for a great many years. It is desirable in this work 
that a slight scale be left on the laminations, as this tends 
to reduce hysteresis and eddy-current losses. The old-fash- 
ioned method of carrying on this rather unique heat-treating 
process was to pack the laminations in boxes, cover the boxes, 
seal them with fireclay, and place them on the car of a ear- 
type furnace. The cars were then rolled into the furnace 
and the furnace brought up to a temperature approximating 
1500 degrees F., and held at this temperature for a time that 
was supposed to be sufficient to fully soak the charge. The 
heating cycle consumed in the neighborhood of*thirty hours. 
The fuel consumption of oil is about 25 gallons per ton. The 
cost of boxes is quite high, and the furnace maintenance cost 

is also high. 
Compare this method with the elevator electric furnace. 
Here the laminations and punchings are piled in a thin steel 
container which 


more widely used 
every day, and new 
advantages and uses 
for this form of heat 
are being discovered 
continually. For a 
great many heating 
processes, gas is cer- 
tainly the most de- 
sirable fuel. Some 
advocates of gas fuel 
like to think that 
gas is the most de- 
sirable fuel for every 
heating operation, 
and do not think 
that a fair com- 
parison is drawn be- 
tween gas and fuel 
oil if they are con- 
sidered on a B.T.U. 
basis. On a heat unit 
basis, about 250 feet 
of gas is equal to one 
gallon of fuel oil. In 


serves merely'to hold 
the charge together 
and prevent it from 
spilling. This charge 
is placed on an ele- 
vator, and raised in- 
to the furnace, suit- 
able sand seals be- 
ing provided on all 
four sides of the fur- 
nace. The furnace it- 
self is enclosed in a 
welded steel case, 
which completely 
prevents the infiltra- 
tion of air, and as 
there are no doors, 
there is no possibil- 
ity for the admission 
of air except the 
small amount that is 
in the furnace and 
the charge. The 
charge is brought up 
to heat in ten or 


a great many opera- 
tions, such as an- 
nealing of heavy castings and forging, and in large heating 
furnaces, this B.T.U. comparison is the only one that can be 
used, and it has been proved by actual tests that for such 
types of work, oil is the proper fuel. 

It is almost a platitude to say that each fuel has its own 
field of usefulness, and it is also true that factory executives 
are not particularly concerned with the particular type of 
fuel they are using, if a heat-treated product of the proper 
quality is produced at minimum cost. Plant managers are 
not interested in studying the great mass of technical in- 
formation that attempts to show that one fuel is better than 
another. As one furnace manufacturer said: “They are not 
interested so much in heat balance as in bank balance.” 

With the foregoing considerations in mind, three rather 
unusual heat-treating operations, each employing a different 
type of heat energy, will be described, showing that each 
particular fuel has properties that fit it for certain work. 


Fig. 1. 


The Elevator Electric Furnace 


The annealing of motor and transformer laminations has 
been a problem that the electrical industry has attempted to 
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Oil-fired Wire Annealing Furnace 


twelve hours, the heat 
transmission is uni- 
form from all sides, 
and the product is superior to that produced by any other 
method. The current requirements of this furnace are from 
175 to 250 kilowatts per ton, depending on the size of the 
furnace and whether operations are continuous or intermit- 
tent. Box expense is practically eliminated, and the furnace 
maintenance is reduced to a minimum, as the life of the elec- 
trodes is long and the refractories are not exposed to inten- 
sive temperatures. For this work, electricity is the best fuel, 
although electrical energy at 1 cent per kilowatt-hour is 6.8 
times as expensive as 6-cent oil on a B.T.U. basis. 


Heat-treatment of Malleable Castings 


The Bureau of Standards, in cooperation with an indus- 
trial firm, recently discovered some new things about malle- 
able castings. It was previously known that when malleable 
castings were galvanized, the heat-treatment that they re- 
ceived in the galvanizing bath decreased their impact 
strength to a material degree. This loss of strength was 
particularly noticeable in such castings as telephone pole-line 
hardware, which, on being installed, were often so brittle 
that they broke when tightened with bolts. 


4 
| 


A simple and at the same time most effective heat-treat- 
ment was developed to eliminate this difficulty. These cast- 
ings were heated to a temperature of 1200 to 1300 degrees F. 
prior to galvanizing, and quenched in water. The heat- 
treated castings were then galvanized, and to the surprise 
of the investigators, it was found that the impact strength 
was actually greater than that of the original untreated cast- 
ings, often as much as 150 per cent more. 

The gas furnace illustrated in Fig. 2 has worked out ad- 
mirably for this purpose. The castings are thrown into per- 
forated containers and placed on supports that permit free 
circulation of the heat on all sides. The furnace has no 
hearth, and the application of heat is direct, although there 
is no impingement of the flame on the work; 3500 cubic feet 
of 550 B.T.U. gas is used per ton. Electricity is not the 
heating medium for this particular operation, as there is no 
way in which the heat-treated product can be improved to 
such an extent as to justify the increased cost of electricity. 
While an oil furnace might be able to take care of the work, 
the design of the equipment and the application of heat 
would, of necessity, be much more involved, in order to pro- 


“Lavite” furnaces for annealing are about 40 inches in 
diameter and 40 inches deep, holding in the neighborhood of 
3000 pounds of annealing “Lavite.” They have a capacity of 
1200 pounds of wire per hour, and the fuel consumption is 
in the neighborhood of 10 gallons per ton. The furnace de- 
sign was established after a long period of experimentation, 
and oil was the fuel adopted after other fuels had been 
given the closest consideration. Gas would work out eff- 
ciently as the heating medium in this furnace, but would 
be far more expensive than oil, as the efficiency of the latter 
fuel is quite high, and no improvements can be made that 
would warrant the use of gas. For the same reasons, elec- 
tricity is not used as the heating medium in this method of 
annealing. 

* * 


PRIZE FOR OIL AND GAS POWER PAPER 


In connection with the Oil and Gas Power Week, April 19 
to 24, during which meetings were held in many industrial 
centers throughout the country, a cash prize of $100 was 
offered for the best paper submitted during the week. It has 


Fig. 2. Gas-fired Furnace for heat-treating Malleable Castings 


duce the same result that the simply designed gas furnace 
how gives. 


The “Lavite’’ Process for Annealing Wire 


The “Lavite’ method of annealing wire has been developed 
within recent years, and is rapidly replacing the older pit 
furnace. The wire is unyoked, immersed in a bath of anneal- 
ing “Lavite,” held at a temperature of 1200 or 1300 degrees 
F., and withdrawn after a period of about twelve minutes, 
the “Lavite”’ being allowed to drain off. After the wire has 
dropped to a temperature of about 600 degrees F., it is placed 
in a washing tank, and the excess “Lavite” washed off by a 
Series of water and weak sulphuric acid baths. The dissolved 
“Lavite”’ is then recovered by evaporating the wash waters 
with waste flue gases from the annealing furnace. By this 
process, no scale is formed on the wire. 

The advantages of the “Lavite”’ process in this case are, 
briefly, as follows: The process is economical of fuel; no 
scale is formed, and this results in a saving of pickling acid; 
wire can be finished to size, as no allowance must be made 
for scaling; the die life is longer, as the scale has an abra- 
Sive action on the dies. 


now been announced that this prize has been awarded to 
Fred Thilenius, assistant master mechanic of the Prairie 
Pipe Line Co., Tulsa, Okla., for his paper on “Oil Engines 
as a Drive for Pipe Line Pumps,” preserted April 22 before 
the meeting of the Mid-continent Section of the American 
Society of Mechanical Engineers. The formal award aes 
take place at the Oil and Gas Power Session at the society’s 
annual meeting in New York next December. 


* 


With the view of reducing the cost of training air pilots 
in the French air service, a French pilot has designed and 
built a 40-horsepower training plane which, if accepted by 
the French Aeronautical Service, marks a new development 
in airplane construction. It is a semi-cantilever monoplane, 
having good climb, easy manoeuvreability, good gliding char- 
acteristics, and high efficiency. Its over-all length is about 
18 feet, and its span 27 1/2 feet, with a total wing surface 
of 108 square feet. The maximum speed is estimated at 94 
miles per hour, the cruising speed at 62 miles per hour, the 
landing speed at 50 miles per hour, and the range at cruising 
speed 620 miles. 
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BENCHES FOR AIR PUMP REPAIRS 


By W, M. CAVIN, Foreman, Air Break Department, 
Emerson Shops, Rocky Mount, N. Y. 


After installing a new internal grinder for truing air pump 
cylinders, the necessity of keeping up with this machine re- 
sulted in other improvements to reduce the time required 
for air pump repairs. It was found that too much time was 
being consumed in fitting rings and in going after the tools 
required. This was due to the fact that the overhauling 
bench and steam test 


Combination Air-operated Hoist and Bench for Air Pumps 

The air-operated bench or work-stand shown in Fig. 2 is 
designed to raise air pumps from the floor to a horizonta] 
position, or lower them to the floor. The front and side 
views A and B show the stand in its lowered or collapsed 
position, and view C shows it in the raised position. This 
particular stand was designed for holding 9 1/2-inch pumps, 

The pump is brought into the air brake department on q 
hand truck, and deposited on the floor in front of the stand 
in a vertical position. The stand is in a collapsed position 
so that the pump 


rack was about ten 
steps from the vise, 
and usually about 


can bolted to 
frame D. Air is then 
admitted beneath 


three trials are re- 


quired before a pis- 
ton-ring is fitted prop- 
erly. The total num- 
ber of steps for each 
pump was about 480, 
and it was decided iS ¥ 
that many of these 
could be eliminated 
by making the port- 
able work-bench 
shown in Fig. 1. 
The front legs of 
this bench are sup- 
ported by two 5-inch 
wheels A, and the 
rear legs have sharp- 
ened points which 
stick slightly into 
the floor and hold 
the bench steady 


‘ 
o 


plunger which 
moves upward carry- 
ing frame D to the 
horizontal position 
shown at C. A chain 
F ig fastened to the 
. base casting and to 
frame D. This chain 
serves to stop the up- 
ward movement of 
the frame when the 
latter is in the hori- 
zontal position. One 
side of the frame is 
supported by brace 


while sawing and fil- 
ing the rings. A 12- 
by 20-inch tool drawer contains all of the light tools used for 
air pump overhauling. The 3 1/4-inch vise is mounted upon 
a support made of 1/4-inch sheet steel, and at the opposite 
end there are two supports B and C for holding pump pis- 
tons. In plate B there is a U-shaped notch, and in C there 
is a 1 3/4-inch hole for receiving the piston-rod. The legs 
of this bench are formed of 2 1/2-inch angle-iron, and the top 
is a plate of 1/4-inch sheet steel. When it is remembered 
that one man repairs at least 300 pumps each year, the sav- 
ing of time due to the use of this portable bench will be ap- 
parent. There are many similar savings possible in the rail- 
road repair shop that conserve time by making it handier 
and easier to do the work. 


Fig. 1. 


Portable Work-bench for fitting Air Pump Piston-rings and doing other Repair Work 


~ sh G, which is pivoted 
N | at H. Frame D is ad- 
ditionally supported 
16 in the horizontal po- 
= aun sition by a small light 
supporting frame that 


fits under the chain 
end; after the pump 
has been lifted into the horizontal position, the air pressure 
can be shut off until it is to be lowered again to a vertical 
position. 

Most of the overhauling or repair work is done with the 
pump held horizontally, but in some instances a vertical posi- 
tion is preferable, and with this air-operated stand, the work 
can readily be held either horizontally or vertically, as may 
be required. The base and plunger of this bench are dis- 
carded parts of a hydraulic jack, and the construction other- 
wise is very simple and inexpensive, as the illustration in- 
dicates. If the pump is properly mounted, it is rigidly sup- 
ported by this stand, which really is a combination hoist 
and bench. 
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Fig. 2. Combination Air-operated Hoist and Work-bench for Air Pump Repairs 
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Dies for Expanding Pressed Shapes 


. By EDWARD HELLER 


a punch press by means of liquids, dies provided with 

steel and rubber expanding members are extensively em- 
ployed. In Fig. 1 is shown a steel expanding die used in 
bulging out the upper part of a can cover. The expanding 
is done by a set of segments E that are forced outward by a 
conical central plug N. The right-hand side of the illustra- 
tion shows the punch member at the bottom of the stroke, 
with the work completed, while the left-hand side shows the 
die as it appears just before the expanding operation begins. 
At C is shown the drawn shell, which has been trimmed to 
the proper length ready for the expanding operation. 


|: addition to the various methods of expanding shells on 


Construction of Expanding Die 


shown) forces the pressure pins H up. The pressure pins, 
in turn, raise the pressure-ring L and the segments EZ. The 
spiral spring F' causes the segments to contract to their small- 
est size with their inner edges against plug N. This contract- 
ing action continues until the head of the screw D comes in 
contact with the top surface of the counterbore in plug N. 

This type of die is very satisfactory, and the upkeep cost 
is low. However, it has its limitations, one of the undesir- 
able features being that it does not expand the shell uniform- 
ly all around. Where the segments open at Q, there will be 
a flat surface; hence, the ideal die should have a large num- 
ber of segments in order to have spaces Q as small as possible. 
If we attempt to use a large 


The die ring M is made to 
fit over the outside of the 
drawn shell, and at the lower 
portion there is a step J. The 
ring M and the plug N are 
held in the die-shoe by means 
of the fillister-head screws I 


number of segments, however, 
another difficulty is encoun- 
tered. When the number of 
segments is increased, the in- 
ner ends will necessarily be 
very thin, and, of course, 
there is a minimum allowable 
bearing surface for the seg- 


and K. In the space between 
the die ring and the plug N 
is located the pressure-ring L, 


ments. Thus, care must be 
taken in determining upon 
the number of segments to be 


which is actuated by four used. The diameter of the 
pressure pins H. The sectors shell expanded in the die 
E are held together by means r shown in Fig. 1 is 3 27/32 
of a spiral spring F wrapped inches before expanding and 
around them in a groove, as 4 1/2 inches after expanding, 
indicated. The spring is made which gives a difference of 
endless by screwing the ends y 21/32 inch in the diameter. 
together and then soldering. Y This means that the metal at 
The whole assembly is held YY the circumference of the shell 
together by means of a cap O Vy must be stretched 2.0617 
and a screw D. a ~ Yj P inches. By using sixteen seg- 

When the upper part of the SN ments, the slots would be 
shell is flat or convex, the ~, SS : 2.0617 -- 16 = 0.129 inch 
punch pad B, under the E WA RRS wide. This also gave for the 
punch-holder P, need be only ' OFS SS oa smallest width A a dimension 
a flat plate. The particular NY of 7/32 inch, which proved 
shape of the shell shown in LOK \OV 44“ ample for the purpose. 


the die, however, necessitated ' 


the use of a pad B formed to ; 
fit the contour of the shell. WN : 


Operation of the Die 


Angle of Expanding Cone 


Another feature that must 
be carefully considered in de- 
signing an expanding die of 


J Machinery the type shown in Fig. 1 is 
the angle of the cone center. 


G 
The shell is placed over the " 

contracted segments E and 

inside the die ring M. The ; 

edge of the shell extends ical 


down for a short distance between the pressure-ring L and 
the die M. When the punch descends, it pushes the whole 
assembly downward. The segments E slide over the cone N 
and are spread out, causing the shell to swell. As the down- 
ward travel continues, the bottom edge of the shell rises, 
with respect to the pressure-ring L, because the extra length 
of the shell is taken up in forming the swelled portion. By 
the time the punch is at the end of its stroke, the top of ring 
L and the bottom edge of the shell are about level. Usually 
the design is so worked out that there is a slight surplus of 
metal in the shell, causing the edge to strike the step J in 
die ring M just before the end of the stroke. The final 
squeezing action irons the work out all around, and produces 
a part having a smooth surface. 

On the up stroke of the press ram, a plate and heavy 
spring or a rubber bumper under the press bolsters (not 


Steel Segment Type of Expanding Die 


An acute angle will mean a 
long travel and require long 
moving members. The die will then become very tall, neces- 
sitating the use of a large press, while an angle that will 
permit the use of a short or stubby cone will result in cutting 
away much of the metal on the taper side of the segment 
behind the spiral spring, leaving that part very weak. In 
the die in question, the angle is 23 degrees on the side. This 
angle has proved satisfactory, giving an exparsion of 21/64 
inch on the side, with a stroke slightly over 3/4 inch. 


Die with Rubber Expanding Member 


While the die just described might be classed as medium 
or small sized, the one shown in Fig. 2 is for much larger 
work, and is of an entirely different type. The expanding 
medium used in this case is rubber. This die is somewhat 
simpler to construct than the steel segment type, and the 
machine work on the steel type of die must be more accurate. 
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The die illustrated in Fig. 2 was designed and used in 
producing the water pitcher body shown at A, Fig. 3. At B 
is shown the outline of the shell as it comes from the final 
drawing die, while at C is shown the shell as it comes from 
the die shown in Fig. 2. The three principal parts of this 
die are the base N, the slides G, and the closing ring 0. 


These parts are all made of semi-steel castings. The die 
members G slide in T-slots Q in the base N, being forced in- 
ward when the closing ring O descends. Any misalignment 
of members G is straightened out when they come in contact 
with the heavy dowel-pin C. When closed, the cavity 
formed in the three parts has the shape required for the 
shell. On both sides of the base, one-inch holes M are 
drilled, and slots 3/4 inch wide are cut to meet these holes. 
The springs K, located in the drilled holes, press against the 
pins Z and force the slides open when the closing ring O 
ascends. 

The punch consists of a cast-iron holder P in which slides 
a stud HZ. This stud carries the rubber expander F and the 
bottom plate J. The four parts are held together by means 
of the screw J. The large size of this die made it necessary 
to install it in a toggle press. The punch-holder was, there- 
fore, tapped at B to fit the threaded end of the punch ram. 
Although not shown in the illustration, castings N and O 
are cored out, pockets being formed in this manner to receive 
the ends of the straps used to clamp them in place. The 
base N was fastened to the bed of the press, and the closing 
ring O to the blank-holder slide. 


Operation of Rubber Expanding Die 


When the punch and blank-holder slot are at the top of 
the stroke, a shell is inserted in the die. The rounded pocket 
in the die makes the operation of centering the work very 
simple. When the press is started, the blank-holder slide 
comes down ahead of the punch and closes the slides so that 
they form a continuous recess with the cavity in the base. 
The punch soon follows, entering the shell and passes down 
until stopped by the bottom of the cavity in base N. The 
continued downward movement causes the rubber F, which 
is caught between the conical surface of the punch-holder P 
and the bottom plate J, to expand. The pressure spreads the 
rubber at the point of least resistance, which, in this case, 
is at H. The expanding rubber forces the metal shell down- 
ward until it fills the cavity at H. 


1 


| 
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Fig. 3. Steps in Production of Metal Pitcher 


On the up stroke, the punch is withdrawn first, after which 
the ring O follows. Springs K push slides G back until they 
are stopped by pins A. The die is then opened wide enough 
to allow the expanded shell to be removed. The right-hand 
side of the top and front views in Fig. 2 show the slide 
closed, while the views on the left-hand side of the center 
line show the slide open the maximum amount. 


Constructing the Expanding Die 


As compared with the metal segment die, the rubber ex- 
panding die produces a much smoother part. In order to 
accomplish this, the recess R in the rubber expanding die 
must be bored out, while the three parts G, N, and O are 
clamped together as a unit, or in some other way that will 
give equally good results. The base N is machined top and 
bottom, and the T-slots are finished. The slides G are first 
finished on the center contact face, and then clamped or held 
together while the other faces are finished and fitted to the 
slots in the base N. 

The next operation is that of drilling and reaming the 
holes for the dowels C. The center line X-—X is drawn through 
the dowel holes and the slides are set up; first one is placed 
with its face against the line X—X, after which the other is 
placed in contact with the first one. While the three parts 
are thus held together, the holes are transferred to the slides 
from the bottom member. The slides are then removed from 
the base, clamped together again, and the half-holes D drilled 
and reamed to size. 

The next step is to turn the taper on the slides. This 
can be performed best in the boring mill, with the slides 
in place on the top of the base N. Care 


should be taken to true up the work so that 
the contact line of the slides is exactly on 
the center line. The ring O, which is fin- 
ished complete, is next put on top of the 
slides, the whole assembly clamped down, 
and the recess FR bored out. 

The large size of the die made it possible 
to bore out the whole spherical cavity with- 
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out removing the clamps. Templets were 


used to obtain the required shape. When 
the bore or cavity is smaller, the machining 
problem is more complicated, but it is usual- 
ly possible to obtain a good job. It is a good 
plan to use a very broad tool, shaped like 
the one shown at W in the view in the upper 
right-hand corner of Fig. 2, for finishing the 
cavity at the joint to the required diameter. 
The two halves can then be removed and 
the spherical surface in each part machined 
from the large end, using the finished sur- 


face as a truing or locating point for the 
cavity templet. 


The punch does not require any special 
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care in its construction. The stud £ is a 
sliding fit in the holder. Space S must be 
long enough to allow the stud to slide up- 
ward when the rubber is compressed. The 
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bottom plate I should be keyed to the stud 


Machinery in order to prevent the screw J from becom- 


Fig. 2. Die equipped with Rubber Expanding Member 


10—MACHINERY, September, 1926 


ing loose. Rubber can be machined by va- 
rious methods, but grinding seems to be the 
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quickest way to form the expanding member to the required 
shape. Care should be taken to have the rubber under a slight 
pressure for grinding. When the pressure is released, the 
rubber cylinder will shrink in the middle, so that it will be 
less likely to become caught on the shell to be expanded. 


Replacement of Rubber Member 


One objection to the rubber expander type of die is that 
the rubber wears out quickly. The continuous compression 
and contraction, together with oil or other foreign matter 
found in the shells, causes the rubber to deteriorate and wear 
out within a certain length of time. A few weeks’ expe- 
rience in the operation of a die of this kind will show ap- 
proximately how long the rubber expander will last. When 
this has been determined, it is only necessary to have an 
expander on hand to replace the worn one the minute any 
signs of failure appear. 

It may be of interest to note here that a steel segment ex- 
panding die was first designed for the work handled by the 
die shown in Fig. 2. The best that could be done in making 
up the steel segment type of die was to use twenty sections 
or segments. As the die is required to expand the work from 
a diameter of 7 inches to a diameter of 8 inches, it is neces- 
sary that the metal on the circumference be stretched ap- 
proximately 3.1416 inches. When the metal segment die was 
fully expanded, the spaces between the segments were 0.157 
inch wide. While these spaces are not much wider than 
those between the segments of the die shown in Fig. 1, the 
long spherical surface of the work produced had the appear- 
ance of a barrel in which the staves had dried out. 

Although the steel segment die was a large, expensive de- 
vice, it had to be scrapped. The rubber expanding die which 
was then designed and built produced smooth water pitchers 
like the one shown at A, Fig. 3, for a long time. It should 
be mentioned here that the expanded shell illustrated at C 
is formed to the final shape shown at A by a spinning opera- 
tion. The metal in the section having a diameter of 7 inches 
is spun out a sufficient amount to permit the lip to be formed 
at the top edge, as shown. 


* * * 


THE GERMAN MACHINERY INDUSTRY 


According to American Trade Commissioner Theodore 
Pilger of Berlin, the situation in the German machinery in- 
dustries during the first six months of 1926 showed a slight 
improvement over the latter part of 1925. Exports increased; 
in fact, exports of machinery have increased ever since Jan- 
uary, 1925, with small periodic setbacks. Statistics just avail- 
able covering the first four months in 1926 show that the 
volume for this year is well above that for 1925. In March, 
1926, the dollar value of German exports surpassed the 
monthly average for 1913, this being the first time since the 
war that these shipments reached the value of the 1913 level. 
Prices, of course, have increased in the meantime, so that 
the tonnage exported was by no means equal to the pre-war 
tonnage. 

Imports of machinery into Germany have decreased of late. 
The high point of importation was reached in November, 
1925. At no time since the war have the German imports 
of machinery reached the tonnage imported before the war, 
although the value has occasionally slightly exceeded the 
average monthly value in 1913. 

It is claimed that the German industry as a whole is work- 
ing only at 65 per cent of its productive capacity, and that 
domestic orders for machinery in 1926 are only 50 per cent 
of the average volume of domestic orders in 1925. This has 
forced many German manufacturing plants to abandon their 
old lines of production and completely change to other pro- 
ducts. Companies formerly building railway cars are now 
making steel office furniture, and some manufacturers that 
formerly made machine tools are now developing farm trac- 
tors. As a result, many changes are taking place in the or- 
ganizations of German manufacturing plants. 

Another important development in the German machinery 
manufacturing field has to do with the elimination of ex- 


cessive competition. Several firms that in the past had built, 
say, a complete line of lathes, have arranged to avoid dupli- 
cating one another’s efforts, each firm specializing on a cer- 
tain type or size of machine. All the firms unite in having 
the same representatives or common sales office, thereby re- 
ducing selling expenses. In this way, manufacturing costs 
and selling costs are reduced, and each firm is placed in a 
stronger financial position. Ultimately, a number of the ma- 
chine tool builders in Germany will probably be forced out 
of business altogether, because there is not enough business 
for all. One large machine tool manufacturer in northern 
Germany is said to have not a single order on hand, and is 
now trying to obtain general jobbing work for his shop. 

It is stated that the Association of German Machine Tool 
Manufacturers has made a contract with the Russian selling 
organization “Orga-Metall” of Moscow. This company is the 
official Russian Government Board for improving the equip- 
ment of Russian factories. The German Machine Tool Manu- 
facturers’ Association and the Russian company are said to 
be planning to establish a consulting engineering office in 
Berlin. This office will prepare specifications for the re- 
equipment of Russian factories, will maintain complete cat- 
alogue files of German machinery, and will arrange for a 
permanent exhibition of machine shop equipment in Moscow. 
German machine manufacturers are placing great hopes on 
the ultimate outcome of this enterprise. A Russian railway 
purchasing delegation is reported to be expected soon to 
visit Germany. 

The latest reports relating to the German machine indus- 
try indicate that business in the majority of the plants re- 
mains poor, and there are no prospects for immediate ex- 
pansion in this industry. Owing to the difficulty of obtaining 
credit, very little stock is carried by machinery manufac- 
turers. 


* %* * 


PROGRESS OF SIMPLIFICATION WORK 


In a letter summarizing the work of the Division of Sim- 
plified Practice, of the Department of Commerce, Washing- 
ton, D. C., R. M. Hudson, chief of the division, states that in 
the fifty-five completed simplifications relating to industrial 
products, the average elimination of sizes or types runs close 
to 80 per cent, and that, further, it may be safely said that 
80 per cent of the business of the country is done in 20 per 
cent of the reduced number of varieties offered. Further 
eliminations are therefore likely to be made later. 

A recent investigation as to the results obtained in eleven 
industries where simplified practice has been put into effect 
showed that the average percentage of adherence or degree 
of observance of the simplified practice is 82 per cent. In 
these fields, from 64 to 99 per cent of last year’s output was 
manufactured in accordance with the simplified practice 
recommendations. This indicates that the industries con- 
cerned find that simplification pays. The savings estimated 
by leaders in different fields range from $1,000,000 a year 
in the paving brick industry to the astounding total of $200,- 
000,000 a year in the lumber field. In general, however, it 
is difficult to obtain actual dellars and cents values of the 
savings effected by simplification. Readers of MACHINERY 
engaged in industries where simplified practices have been 
put into effect by cooperation with the Department of Com- 
merce would aid industry as a whole if they could furnish 
actual figures as to the savings accomplished through the 
elimination of unnecessary sizes and types and the adoption 
of standard or simplified lines. The reduction of varieties 
in the following lines of manufacture may be of interest: 
Metal lath, from 125 to 24; files and rasps, from 1351 to 496; 
forged tools, from 665 to 351; plow bolts, from 1500 to 840; 
steel reinforcing bars, from 40 to 11; sheet steel, from 1819 
to 263; steel lockers, from 65 to 17. 

In the case of milling cutters, a reduction of about 35 per 
cent in the sizes and types was accomplished. The recom- 
mendations for self-opening die-heads propose a reduction of 
75 per cent in sizes and types, and for grinding wheels, 64 
per cent. 
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method, the work is con- 

tained in a slowly revolv- 
ing retort, where it is heated 
and subjected to the action 
either of a carburizing gas or 
of a solid carburizer. The parts, 
when sufficiently heated, have 
an affinity for the carbon in 
the gas or in the carburizing 
material, as the case may be, 
and the slow rotation which 
exposes all surfaces, combined 
with accurate temperature reg- 
_ulation, insures uniform 
bon penetration and compar- 
atively rapid action. Although 
this method has been in use for 
several years, comparatively 
little has been published about 
it, and the purpose of this ar- 
ticle is to place on record information based upon actual 


practice and covering some of the more important features 
of the rotary method. 


I earburizing by the rotary 


The Rotary Carburizing Machines 


Rotary carburizing machines are made at present in three 
standard sizes, two of which may be seen in the accompany- 
ing illustration. The cylindrical furnace body which contains 
the revolving retort is mounted upon trunnions so that one 
end can be tilted downward (as shown at the right in the 
illustration) for discharging the carburized contents into a 
quenching bath after removing the retort cover. This retort 
revolves upon four wheels, there being two at each end, and 
it is driven through bevel gearing and sprocket and chain 
drives connected with the source of power. 

The capacities of the three standard sizes are, in volume, 
275, 900, and 6000 cubic inches, respectively, and the capa- 
cities in pounds are 35, 100, and 600 pounds, respectively. 
The fuel ordinarily used for heating the work is gas, but oil 
may also be employed as the heating fuel. Gas is prefer- 
able, as it is cleaner, requires practically no burner attention, 
and auxiliary equipment, such as heat-controlling apparatus, 
storage facilities, etc., is less complicated and less expensive. 
Gas is also more flexible in regard to temperature variations 
and, finally, gas fuel need not be paid for until consumed. 
However, the writer has found the oil-fired machines to be 
satisfactory, although they do require more care in keeping 
the burners in condition, but much depends upon the manip- 
ulation of the burners. 


Carburizing Agents 


As previously mentioned, rotary carburizing machines may 
use either gas or a solid carburizer. As one of the primary 
agents in gas for carburizing is the illuminants, and as these 
illuminants vary with the manufacture of gas, it is often 
found that the best results are obtained from solid car- 
burizers. Any carburizing agent that is suitable for pack- 
hardening is satisfactory. Oil hydro-carbon materials may 
be objectionable on account of the smoke. 

All materials using sodium carbonate in excess of 3 per 
cent as an energizer are to be avoided, as the makers of alloy 
retorts will not uphold their guarantee of the retort. Barium 
energized materials, and those containing less than 3 per 
cent sodium carbonate, are, therefore, desirable. A powder 
material carburizes as fast as the same material in pill form. 
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General Practice in Using Rotary Machines, 

Including Selection of Carburizers, Loading, 

Timing, Sampling, Discharging Work, and 
Miscellaneous Details 


By STANLEY P. ROCKWELL 
The Stanley P. Rockwell Co., Hartford, Conn. 


For smaN work, such as roils 
and bushings, where a pellet or 
pill would lodge on the inside, 
the powder material is advan- 
tageous. When this does not 
have to be considered, a pill 
material is desirable. 

A barium energized material, 
extremely hard, has been de- 
veloped for rotary earburizing 
work. The advantage of this 
hard pill material is that it is 
not ground up as readily by 
the work as are the pellet com- 
pounds consisting of separate 
pellets of soft charcoal and 
hard petroleum coke. Further, 
as the pills are all of an even 
mechanical mixture, they con- 
tinue to remain mechanically 
the same, irrespective of the 
size reduction. The hard pill is, of course, heavier per cubic 
foot than the pellet material. 

The old argument advanced by carburizer manufacturers 
that, “materials are bought by the ton and used by the cubic 
foot,” fails to hold for rotary carburizing. In pot-packed 
work, a great amount of material is used to separate and 
support the work. The amount of material represented by 
the gas which the steel receives as carbon is very little. In 
rotary carburizing, as little as one pound of material will 
carburize 100 pounds of steel. It is, however, customary to 
use more than this; usually 4 pounds of carburizer to 100 
pounds of work will be ample to carburize to over 1/16 inch 
deep. 

Work such as screws, gears, cutters, and all parts having 
surfaces not ground after use, and having a tendency to mar, 
should be cushioned with an excess amount of carburizer. 
The powder material takes up too little space to do this 
economically, and the pellet materials are satisfactory until 
they grind up. The hard pill is best, and the shape is also 
an advantage as it separates the work in a manner all its 
own. The amount of material to use is governed by in- 
dividual cases best determined by experimenting. 


Loading the Machine 


The front end plugs or retort openings of the two smaller 
machines are easily lifted out and replaced by hand. The 
large machine plug is readily handled by one man with the 
aid of a chain or wire suspended from the ceiling, the end of 
which is supplied with a hook, the whole being of such a 
length that it can be used as a fulcrum in removing the plug 
and supporting it as it is swung to one side. 

The work is either shoveled into the retort, which is slight- 
ly tilted back, or is loaded from specially made loading de- 
vices or containers. During the process of loading, it is cus- 
tomary to allow the retort to revolve. After loading in the 
work, the carburizing compound is added. The retort is then 
returned to level, the plug reinserted and clamped, the gas 
relief valve left open, and the escaping gas ignited. When 
gas alone is used as a carburizing agent, it may be turned 
on as soon as the plug is inserted. This will expel the air 
and prevent formation of any scale on the work. When the 
retort is filled with gas, it may be turned off by simply clos- 
ing the cock in the retort cover. The gas should be turned 
on again when the retort contents have reached a heat at 
which they will receive carbon. This is about 1350 degrees F. 
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It is also necessary to light the gas escaping at the relief 
valve. This, with either gas or a solid carburizing agent, 
gives an idea of the amount of gas escaping. The relief valve 
may be partially shut to create a slight pressure within the 
retort. A complete shut-off should be avoided—first, on ac- 
count of the danger of creating such an internal pressure as 
to blow off the head, and second, because the escape of par- 
tially used gases is necessary to allow fresh gases to come 
in contact with the work. Excess internal pressure applies 
only to the use of solid carburizing agents. With gas no such 
condition exists. The contents will reach the temperature 
of the retort at the time of charging, in from twenty to sixty 
minutes. This variation depends somewhat on the sizes of 
the machines, but principally on the weight of the charge. 


Time Required for Heating and Rate of Penetration 


Actually carburization starts about the time the work 
reaches a low red heat. When a charge is loaded, the retort 
cools to some extent. If heat controllers are used, they will 
immediately function and supply fuel. It is customary and 
practical to start the computation of carbon penetration at 
the time that the heat controllers shut off the fuel. When 
the machines are supplied with the proper air and fuel con- 
ditions, they may be brought to a carburizing heat of 1650 
degrees F. in from three-fourths to one hour’s time, depend- 
ing upon the size of the work. 

It is impossible to give the rate of penetration for all con- 
ditions. The governing factors are temperature, kind of steel, 
shape of part, and carburizing agent used. The following 
figures obtained from actual tests on a large oil-fired car- 
burizing machine operating between 1625 and 1650 degrees F. 
show average conditions. The parts are piston-pins, and the 
weight of the load 450 pounds. Pill material was used. These 
figures represent total time from the time the cold charge 
was loaded into the heated retort until the charge was 
dumped: Time i 1/2 hours, depth of penetration 1/64 inch; 
time 2 3/4 hours, penetration 1/32 inch; time 4 hours, pene- 
tration 3/64 inch; time 5 1/2 hours, penetration 1/16 inch; 
time 7 hours, penetration 5/64 inch. As a comparison, the 
same type of work done in pots (14 by 10 by 8 inches in 
size), employing the same temperature, similar carburizer, 
oil furnaces, and a hearth 4 by 6 feet, required 12 1/2 hours 
to obtain a 0.075 inch depth. 


Any depth that is practical and that has been secured in 
pot-packed work can be secured in rotary carburizing ma- 
chines. The saving in time is entirely due to the fact that 
there are no containers to heat. The retort, which is equiv- 
alent to the containers, is already heated, and the carburiz- 
ing material and work transmit the heat to each other and 
bring the whole up more evenly and quickly. Therefore, the 
time saved is mainly due to the differences in time required 
for heating by the different methods. The percentage gained 
on a short heat, equivalent to 3/64 inch penetration, is very 
great, compared with the percentage gain of a long heat, 
equivalent to, say, 1/8 inch penetration. 


Sampling the Work 


The rotary carburizing method lends itself very readily to 
taking progress samples. The end plug is quickly removed, 
and a sample hooked out and quenched, and the plug re- 
placed. With pot-packed work, a clay seal usually has to be 
broken, the work fished for blindly, and there is always 
danger of disturbing the other work, with subsequent spoil- 
age. If, on sampling, it is found that the case depth is cor- 
rect and a longer time of exposure would be a disadvantage, 
the parts may be dumped immediately, and further progress 
of carburization stopped on every part of the charge. 

If, when doing deep-depth carburizing, it is found, on 
sampling, that the rate of penetration is slower than ex- 
pected, or if it is found that the nature of the work is such 
as to exhaust or grind up the carburizing material to too 
great an extent, additional carburizer can be added at any 
time. 


Heat Controllers—Speed of the Rotors 


As the heat controller on furnaces in general is an advan- 
tage, because of heat uniformity and fuel conservation, so it 
is in rotary carburizing. Less labor in burner adjustment 
is required when a heat controller is used, and it has an 
added advantage for rotary carburizing in that the makers 
of the equipment are better able to know that excessive tem- 
peratures are avoided, and can thus stand back of retort 
guarantees to a greater extent. Oil as well as gas heat con- 
trollers are successfully used. 

All that is necessary to secure evenness of carburization 
and to heat all parts of the charge evenly and at a uniform 


Two Sizes of Rotary Carburizing Machines, and their Quenching Tank 
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rate is that the contents of the retort gradually change their 
relative positions. Three-quarters of a revolution per min- 
ute causes such a gentle movement of the work that no ham- 
mering or pounding will result. The slower the retort speed, 
the less carburizing compound will be found necessary to 
act as a cushion. Many retorts are run as slow as one-fifth 
revolution per minute. 


Discharging the Work 


To discharge the work, the front plug is removed in the 
regular way, the retort is tilted down, and allowed to revolve; 
the work then feeds itself out (or can be assisted with a 
hoe) on a perforated screen and slides into the quenching 
bath (see illustration). Parts requiring great hardness, and 
where deformation is not harmful, may be quenched in 
water. Parts that are likely to become deformed are best 
quenched in oil, or better still, spread out on the floor and 
air-cooled. After discharging, the parts may be rehardened 
according to the usual practice. 

The quenching tank should be flush with the floor, or only 
a few inches above it. It should be provided with a cover 
when not in use for quenching, for safety and to act as a 
platform for the operator to stand on when loading. Care 
should be taken to see that the tank is not too shallow, and 
that the mass of work discharged at one time is not too 
great. This is especially important when no subsequent heat- 
treatments are to be used. The penalty for neglecting this 
is soft spots, and often warpage. Arrangements for remov- 
ing the work are similar to those found in any quenching 
operation. In both the loading and discharging arrange- 
ments, it is well to study the requirements carefully. Ease 
and simplicity of operation are factors in the cost. Both 
operations, except when special fixtures are used on special 
operations, should not require over five to fifteen minutes, 
depending on the size of the machine. 


Reclaiming of Carburizer 


When the work is removed from the retort, it is usually 
allowed to spill out or is hoed out on a perforated screen. 
The carburizing material then falls through the screen 
into a metal container. After the work itself has been dis- 
posed of, the material can be wet down on the surface with 
a spray or watering can, which prevents surface burning. 
The hot material underneath will dry out the dampened 
portion. When cold, it should be sifted free of dust and may, 
with the usual addition of some new material, be used again. 
It is customary to make up the original volume by the addi- 
tion of new material. Carburizing material, especially the 
pill form, may be dumped directly into the quenching bath. 
This is often done in water quenching. A nasty mess accom- 
panied by expensive oil loss results if this is done in oil, as 
in any carburizing operation, the material should be bone 
dry before being used to carburize again. A very small per- 
centage of moisture is one of the great causes of pitting. 


Special Jobs and Fixtures 


It is impossible to enumerate all the special types of work 
that can be carburized by the rotary carburizing process. 
Piston-pins, undrilled, can be carburized in the cut lengths 
or in long rods. Before drilling, the machineability of the 
structure is improved by annealing at about 1400 to 1425 
degrees F. Piston-pins, drilled, if threaded on copper rods, 
will not carburize in the bore. 

Shafts, arbors, gill screws, etc., are placed in a sub-retort, 
having perforated pipes, singly or, if feasible, in lots of a 
half dozen or more. This method prevents warpage. Gears, 
pinions, etc., may have a fixture or jig similar to that used 
for shafts. To keep the teeth from contact with this fixture, 
they are threaded, on rods with a disk at each end. The disks 
are of a greater diameter than the work. 

Circular cutters and similar parts requiring a soft bore 
for strength or reaming are threaded on steel rods with 
larger diameter disks on each end. Nuts on the ends of the 
rods are tightened, thus keeping the carburizing gases out 
of the bores. Wrenches whose faces must be kept soft, the 
jaws only requiring hardness, are placed in special sub- 
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retorts, etc. Copper-plated work is satisfactorily carburized 
by the rotary carburizing method. Such work, if it has sharp 
corners, should be done in the smaller machines. Good 
cushioning and slow penetration is also necessary. 

The usual mottled colors obtained in pot-packed work by 
quenching cannot be obtained by rotary carburizing. A 
beautiful and durable black finish, however, can be secured 
by rotary carburizing, at any desired temperature, ang 
quenching in oil when the temperature has dropped to 1550 
degrees F. or lower. 

The rotary carburizing machines are not limited to the 
carburizing operation. They are used extensively to sup- 
plant cyaniding, and are also used for hardening. Drive 
chain makers use them exclusively for this purpose, both on 
tool steels and as a reheating machine on carburized work. 
The work so hardened is particularly free from scale—an 
important feature where subsequent tumbling or sandblast- 
ing is to be avoided. Tempering and temper coloring can 
also be done in these machines. 


* * * 


WELDED STRUCTURAL STEEL BUILDINGS 


Contracts have been let by the Westinghouse Electric & 
Mfg. Co., East Pittsburg, Pa., for the erection of two arc- 
welded structural steel buildings on the company’s properties. 
One of these structures is a one-story building to be used as 
an engineering laboratory in the East Pittsburg Works, and 
the other is a five-story mill-type building to be used in the 
manufacture of transformers in the Westinghouse Sharon 
Works. The five-story building at Sharon, it is stated by the 
company, will be the largest building in the world to which 
are welding has been applied for joining the structural steel 
members. The cost of this building will be about $275,000. 
Approximately 700 tons of steel will be used in its erection. 

In commenting upon the decision of the Westinghouse 
Electric & Mfg. Co. to erect these two buildings by means of 
arc-welded joints, Marshall Williams, assistant to the presi- 
dent of the American Bridge Co., made the statement that 
the new process means, in a way, a return to the days long 
past in structural steel history, when nearly all the men in 
the shop had to have practical knowledge and skill in the 
fabrication of steel members. Says Mr. Williams: 

“It will mean a development and skilled knowledge of the 
assembly of steel members from beginning to end. Arc- 
welded jobs must be laid out on the floor, which will elim- 
inate a number of processes now used, by which the steel 
members are delivered to the shop workers already punched 
and fitted. The assembly process in are wélding will un- 
doubtedly require a higher average type of workman and 
more technical supervision. 

“Structural steel fabrication costs have been reduced to a 
minimum, so that new arc-welded processes will hardly ef- 
fect savings in the assembly. However, great savings will 
come with the elimination of the thousands of angles and 
braces, which now go into all-steel structures and which are 
eliminated by arc-welding. These savings will be exceeding- 
ly large. For instance, in the five-story Sharon structure, 
100 tons less steel will go into it as an arc-welded structure 
than would have been necessary were it to be riveted.” 


* * * 


In value of products, the automotive industry now leads 
all other industries in the United States, with a wholesale 
value, in 1923—the last year for which complete statistics 
are available—of $3,163,000,000. The steel works and rolling 
mill industry followed as a close second with $3,154,000,000. 
Next in order came the slaughtering and meat packing in- 
dustry, and then the general foundry and machine shop in- 
dustry. Cotton goods, petroleum, lumber, electrical machin- 
ery and supplies, and printing and publishing followed in 
the order given. In 1914, the slaughtering and meat packing 
industry ranked first, the foundry and machine shop prac- 
tice industry second, lumber third, and the steel industry 
fourth. In that year, the automotive industry was in the 


eighth place. 


Stock and Production Control Chart 


By HERMANN HILL 


ress of production, stock ordered and received, etc., is 

necessary in every manufacturing plant that aims at an 
orderly plan of management. The purpose of the control 
chart here shown is to combine the records of the activities 
of a number of departments into one visible record. It serves 
as a perpetual inventory, combining in one graphic chart, a 
record of purchases, production plans, purchase follow-up, 
stock received, and all shipments made. In fact, the chart 
shows at a glance all the manufacturing activities. The 
form illustrated is suitable for parts comprising a unit that 
is important enough to be recorded as such. When parts are 
of small value, and therefore must be handled in large quan- 


Sires kind of system for recording stock on hand, prog- 


3. Material on order and number of units covered by each 
purchase order 

4. Material received and order number 

5. Graphic representation of material balance 

6. Guide to purchasing. 


Keeping the Records 


When the chart is adopted, it is possible that the stock of 
parts on hand is more or less unbalanced. An inventory of 
the parts should be made, and the number of complete units 
on hand recorded on the chart by some mark, such as a circle 
or across. In the chart illustrated, each circle, such as the 
one shown at (C, represents a complete unit. These circles 


z 
ITEM | DRAW’G.| & PIECES 
NO. | NO. a= PER R 
= UNIT ZL H 
1 A-152 |57 MAIN HOUSING 1 >| a one 
2 A-155 [58-u | GEAR HOUSING, UPPER 1 ® | q p ¢ 460 168 
3 A-157 |58-L | GEAR HOUSING, LOWER] 1 ¢ 4 ¢ 161 168 
4 | A-158 BEARING SRACKET,R | 2 | ¢ f 161 172 
r 
5 C-192 |61-L BEARING BRACKET, L 2 
9 d | J 172 
oO 
z 6 | c-194 |59 SUB-FRAME 2 19 q 
e 
Z C-199 [62-1 | BEARING HOUSING, L 2 8 75 179 
8 B-200 |64 BEARING HOUSING, R 2 q M75 179 
9 B-203 | <7 BEARING CAP, UPPER 4 Q] ¢ 275 180 
10 | ¢-209 |68-1 | BEARING cap, LOWER 4 d|idjio 75 180 
* 11 C-400 |S-17 CONNECTING ROD 2 > | 151 152 
12 C-406 |S-19 | CAP FORCONNECT’GR’D| 2 p > 51 152 
13 C-407 |S-20 | CRANK ARM, L ‘| 4 f 151 152 
= 
14 C-408 |S-21 CRANK ARM, R 4 g d 151 152 
oO 
a 15 C-410 |S-24 | SPUR GEAR, M.DRIVE 1 ¢ > 01 
16 | A-454 |S-27 | PINION M, DRIVE 1 201 209 
17 B-460 |S-40 | SPUR GEAR INT. DRIVE 1 q b C i 201 209 
18 B-462 |S-51 | PINION INT. DRIVE 1 ¢ 201 209 
19 €-515 |172-B] BUSHING, M.SHAFT 3 ¢ 204 207 
20 C-516 |181-B| BUSHING, SEC’D SHAFT | 3 ° 294 209 
2 21 | C-520 |190-B] BEARING BLOCK, UPPER| 2 ‘ d 206 211 
oO 
N 22 C-521 [191-8] BEARING BLOCK, LOWER] 2 > q 206 211 
23 C-£22 |194-B] WORM.GEAR 1 q 207 
24 C-528 |198-B] SLEEVE 1 $ b ° 7 211 
a u x Joa 
n n n 
Machinery 


Chart showing Number of Shipments, Stock on Hand, Stock ordered, and Stock received 


tities, a larger number of such parts may be treated as one 
unit on the chart. This is merely a matter of adapting the 
Same principle to a larger number of units or parts. 

Control charts like the one shown have proved very suc- 
cessful where a certain type of machine is built in various 
sizes, and where many of the component parts are the same 
for each size. In such cases, the parts that are common to 
all sizes form one list, usually the main list of parts. Next 
come the parts that are common to certain sizes. The sub- 
division of the various groups of parts is thus continued 
down the complete list. The information given by the chart 
may be enumerated as follows: 

1. Material on hand 

2. Material on order and order numbers 


form a record of the material on hand, and cannot be con- 
fused with marks that denote further purchases and receipts. 

At this time it is necessary to determine for how many 
units material should be kept on hand and on order. The 
amount to be kept on order depends upon the kind of ma- 
terial and the time that elapses between issuing the pur- 
chase order and the delivery at the plant. Records of past 
purchases can be used as a guide in buying new material. 

From the record of the original stock on hand, it is a sim- 
ple matter to determine what parts must be placed on order, 
to cover a certain production schedule. When purchase or- 
ders are made out, the number of the order is put in the 
horizontal column corresponding to the part, casting, forg- 
ing, stamping, etc., counting as many squares as the order 
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comprises units, the order number being placed in the last 
square. 


Record of Material Ordered 


As an example, let us assume that there were seven sub- 
frame castings on hand at the time the chart was started. 
We would then have seven squares marked with a circle, the 
last circle being in square J. Let it be assumed that twenty 
of these castings should always be kept on hand. An order 
for, say, fifteen castings is then placed. The purchase order 
No. 168 is, accordingly, placed in the square fifteen spaces 
from the last circle J. This notation shows that order No. 168 
has been placed, and by counting the number of empty 
squares to the left of this order, the number of castings or- 
dered is determined. 


Record of Material Received 


When the order of castings has been reported as received, 
a blue pencil line E is drawn through the order number and 
continued through the fourteen empty spaces to the left in 
order to show at a glance the number of castings on hand. 
Conditions at this time may make it advisable to place an- 
other order at once. When machine units are shipped, ver- 
tical red lines R are drawn through the spaces for all parts 
from top to bottom. This red line shows how many parts 
of each kind have been taken from stock, and the balance 
on hand. It forms a very convenient visible record of the 
shipping and production activities. In the bottom row may 
be recorded the date on which each shipment is to be made, 
and any other desired information. 

The positions of the ends of the blue lines show at a glance 
just how the material on hand is balanced. The material on 
order is also shown by the order numbers located further 
out on the chart. It is a very simple matter to keep the stock 
balanced if the chart is inspected each day. The shipping 
record provided by the red vertical lines R is a very con- 
venient check on the production schedule. 

Space may be provided either at the top or bottom of the 
vertical columns for recording the date of shipment made, 
the shipping order, customer’s name, and any other neces- 
sary information. The shipping schedule, for instance, may 
be noted at a glance at the top or bottom of the vertical 
columns. So far, it has been assumed that purchase orders 
are filled and received complete. However, it sometimes 
happens that only part of an order is received. In that case, 
the blue line is not drawn through the order number but 
starts from the first empty space following the last entry 
and passes through as many empty spaces in the direction 
of the order number as there are units in the part of the 
order received. This leaves as many empty spaces between 
the end of the blue line and the order number as there are 
units to be received. For instance, when the blue line 
passes through seven of the spaces, it shows that only seven 
of the eleven pieces called for by order No. 151 have been 
received. All back orders can be noted at a glance, and, of 
course, can be followed up in the usual way. Referring to 
item 5, the chart shows that the stock for this part is nearly 
exhausted, and accordingly, special efforts should be made to 
hasten delivery by the foundry. 

By a daily perusal of this chart, it becomes an easy matter 
to keep the material inventory balanced, to avoid delays in 
shipment, to prevent over-stocking on any one unit or the 
whole list, and to follow up purchase orders and regulate 
the flow of incoming material to correspond with the ship- 
ping schedule. 

It has been found practical to record only the purchase 
order number, as this simplifies the chart, and in case any 
additional information is required, it is a simple matter to 
obtain a copy of the order. Of course the chart may be 
elaborated upon by making the squares large enough to per- 
mit setting down the date of the purchase order or any other 
information. The important facts for anyone concerned with 
the material inventory and purchasing are the amount of 
material on hand and the amount of material on order. The 
chart is designed primarily to give this information; and 
the simple manner in which it is arranged should commend 
it to shop managers. 
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FOLDING SHELF FOR BENCH WORKER 
By P. C. GROSE 


A shop worker who did repair work that required him to 
spend most of his time at the work-bench, found that the 
special shelf shown in Figs. 1 and 2 for holding tools above 
the bench within easy reach greatly facilitated his work. 
Often the bench would be cluttered with pieces of work, 
small tools, nails, screws, etc. When left on the bench near 


Fig. 1. Folding Shelf for holding Small Tools and Pieces of Work 


the vise, these were likely to become covered with filings and 
shavings, thus making it necessary to spend some time in 
locating and cleaning the pieces of work and the tools. 

The base of the shelf is a wooden board A, which has holes 
in each end to permit it to be secured to the wall over the 
bench. A piece of pipe B is flattened at one end and bent 
back over itself. The flattened end is drilled to receive a 
bolt which passes through 
two metal flanges mount- 
ed on the wooden base A. 
This forms a hinge so 
that the pipe can be lift- 
ed or lowered. About 8 
inches from the flattened 
end at C. the pipe is bent 
outward at right angles, 
while the other end at D 
is bent upward. 

The shelf proper is a 
circular piece of sheet 
metal E, 2 feet in diam- 
eter, supported by a hub 
and wooden ribs. A hole 
is drilled in the hub to 
fit the upturned end of 
the pipe at D. This con- 
struction permits the 
shelf to be revolved. If 
a tool happens to be on 
the far side of the shelf, 
it can be readily brought 
within reach by simply 
revolving the shelf. If, as occasionally happens, all the space 
around the vise is required, the shelf is simply swung up- 
ward against the wall as shown in Fig. 2. 


Fig. 2. Shelf folded up against the 
Wall 


* * 


Should the mercury boiler, with which extensive experi- 
ments have been made and which promises a great deal in 
regard to economy in the power field, ultimately prove prac- 
tical for general power purposes, the demand for mercury 
will: greatly increase. It is of interest to note that a new 
source of mercury has been discovered in central Idaho, 
where there are promising deposits not only of mercury, but 
also of antimony and gold, none of which have been devel- 
oped beyond the prospecting stage. Tests are also being 
conducted in this district with a new method for obtaining 
mercury from its ores. 
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The British Metal-working Industries 


Lendon, August 16 

HE coal strike continues. An eight-hour day in the 
7 mines has now been legalized for more than a month, 

but the number of men returning to work is small; 
this number is increasing, however, and in some pits as 
many as 50 per cent of the men have returned. The strike 
has lasted nearly four months, and it appears that some 
time during September should see its conclusion. The coal 
mine owners continue to issue figures that show that in 
many mines the cost of mining a ton of coal exceeds the 
price obtainable, while in only a few are the costs low 
enough to show anything but a very small return on the 
capital invested. The mine owners also take the attitude 
that reconstruction of the industry on the lines suggested 
by the Coal Commission can have little effect, if only a 
slight revision of wages is unaccompanied by a lengthening 
of the hours of work. The metal-working industry as a 
whole is looking forward keenly to a settlement in the 
mines, as there are indisputable signs that a sharp increase 
in business will follow almost immediately. 


The Machine Tool Industry Enjoys a Good Foreign Business 


The machine tool industry is in the same position as the 
rest of the engineering fields; inquiries are plentiful, and 
it is confidently felt, with the return of normal supplies 
of coal, that a large number of orders for the home market 
will be placed. In the Midlands and Yorkshire machine 
tool centers there are several bright spots, and on overseas 
business, some firms are working at a higher pressure than 
for a long time past. Makers of turret lathes are extremely 
busy, the demand for these machines being very brisk. One 
large firm reports a considerable improvement in the busi- 
ness coming from India and Japan; in this business boring 
machines, drilling equipment, and milling machines figure 
prominently among the tools required. There is also an 
increasing demand for planers of all sizes, and a prominent 
maker of lathes has more orders on his books than at any 
time since 1920; these orders are chiefly for overseas. A 
good increase of business in grinding machines is expected 
in the near future. 


Statistics Show that Overseas Trade in Machine Tools 
is Increasing 


The exports of machine tools in June showed an improve- 
ment in value and tonnage over those of May, the figures 
increasing for the first time since January. Imports also 
rose in both tonnage and value. The figures for April, May, 
and June are as follows: 


April May June 
110) 1 1213 917 1090- 
CONS sss 511 473 622 
Exports, ton-value ........ £106 £107 £102 
Imports, ton-value ........ £153 £121 £123 


Difficulties of General Engineering Industries Due to 
Coal Strike 


The railway car industry has a heavy pressure of orders, 
but finds an increasing difficulty in obtaining material sup- 
plies. Gas- and oil-engine makers appear to be reaping a 
benefit from the present conditions, as some of their orders 
are a direct result of efforts to avoid the use of coal. Textile 
machinery manufacturers are working at about 50 per cent 
capacity. Provisional contracts for seventy-three locomo- 


tives for the Indian Railways have been placed with the 


From Macuinery’s Special Correspondent 


Vulcan Foundry Ltd., Lancashire, and twenty locomotives 
are to be built by Nasmyth Wilson & Co., Ltd., Manchester, 
for the Indian railways. Some very large orders for water 
power plants are now being executed; included among these 
are three vertical hydro-electric generators, each of 16,000 
horsepower, for Chile. 


How the Coal Strike has Affected the Automobile Industry 


To the automobile industry, the coal strike has been little 
short of disastrous. Demand generally has fallen off con- 
siderably, and with increasing difficulty in obtaining sup- 
plies of essential materials, manufacturers are working at 
nothing like the pressure that usually prevails at this time 
of the year. There are some exceptions to this rule, but 
even in the most extreme case, production is not being 
pushed to the maximum extent of capacity. Notwithstand- 
ing such disappointments, the industry generally is very 
optimistic. It is recognized that so far as 1926 is con- 
cerned, the season is over, and attention is being turned to 
next year’s program. This involves a good deal of prepara- 
tory work, which is being pushed forward, so that produc- 
tion will be in readiness for the automobile exhibitions. 
The motorcycle industry is still active. 


The Shipbuilding Industry is Being Held Back 


In the shipbuilding industry, shortage of plates and sec- 
tions, owing to the coal strike, is preventing the carrying 
out of work on hand. In some cases, vessels ordered four 
months ago are not yet laid down. On the Clyde a steady 
fall in tonnage output has been recorded since May, and 
the total for the first seven months of the year is only 
171,450 tons, representing ninety-two vessels. As few of the 
vessels ordered this year will be put into the water before 
1927, even though an early coal settlement is reached, 1926 
is likely to represent the worst twelve months’ tonnage out- 
put in living memory. The White Star line is to build five 
new vessels ranging in tonnage from 25,000 to 60,000 tons 
each. Some of these vessels are to be built: at Belfast by 
Harland & Wolff. Five of the new Canadian Pacific steamers 
are to be built on the Clyde and two on the Tyne. 

There is little change in the iron and steel industry. 
Production is ata standstill, and all stocks are rapidly 
diminishing. The amount of Continental steel used for con- 
struction is steadily increasing, despite the difficulties aris- 
ing out of differences in standard section. Such differences 
preclude business under ordinary conditions of supply. 
Continental steel is more difficult to obtain, and three 
months delivery is general. Continental prices, which up 
to now have been favorable to British buyers, are likely 
to increase rapidly in the next few weeks. There is a great 
scarcity of pig iron, and such foundry irons as are obtain- 
able are high in price. ; 


* * 


In 1925, the United States and Canada together exported 
about 75,000 motor trucks. Australia took the largest num- 
ber of any one country—12,400. Other important buyers of 
American motor trucks were Italy, Brazil, the United King- 
dom, Mexico, Denmark, Belgium, Cuba, Argentina, British 
India, Chile, Peru, New Zealand, and Spain. In 1925, there 
were 304,000 passenger cars exported from the United States 
and Canada. Australia was again the leading customer, tak- 
ing 57,000 cars. Other leading customers for passenger cars 
were Argentina, the United Kingdom, Brazil, Mexico, Brit- 
ish South Africa, Italy, Denmark, Cuba, New Zealand, Spain, 
and Belgium. 
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Current Editorial Comment 


in the Machine-building and Kindred Industries 


THE NEXT GREAT INDUSTRY 


The growth of the airplane industry—after the first sensa- 
tional developments—has taken place in such a comparative- 
ly quiet manner that few people realize we are on the eve 
of a great new industrial development. Already production 
is proceeding in airplane factories on regular predetermined 
schedules, one of the leading plants turning out four air- 
planes a month of the large transport type, capable of carry- 
ing twelve passengers with hand baggage, or an equal weight 
of freight. 

Apart from the regular air mail service, commercial air 
traffic with strong financial backing is gradually being estab- 
lished, so that in a few years we shall probably have a com- 
mercial air service in the United States that will not only 
equal, but surpass, the services that have been established 
in Europe during the past few years, and by means of which 
it is now possible to travel by air between almost all the 
large European cities. Between Detroit and Chicago a reg- 
ular scheduled service has been maintained for over sixteen 
months, three trips being made daily in all kinds of weather. 
Between Detroit and Cleveland, a round trip has been made 
every day for over a year. It is of interest to note that these 
services have been maintained, up to the present writing, 
without a single mishap although about 4,000,000 passenger 
miles have been covered. Planes are now being built for 
lines that will be established between Los Angeles and Salt 
Lake City, Los Angeles and Dallas, Texas, and Chicago and 
Dallas. 

Along with the commercial development of regular air 
routes will come a great industrial development for the pro- 
duction of engines and planes. Some of the new planes being 
built are provided with three engines of 200 horsepower each, 
any one of which alone will permit of their safe operation. 

When we look back upon the rapid development of the 
automobile industry, after the motor car once became a prac- 
tical means of transportation, it is easy to credit the predic- 
tions of those now engaged in the airplane business. They 
believe that a similar development will take place in that 
field as soon as the practicability and safety of commercial 
flying is generally appreciated. One of the leaders believes 
that in five years the business of building airplanes will have 
attained proportions equal to the present combined motor 
truck and bus business. This prediction may be over opti- 
mistic, but there is no doubt that the airplane industry will 
be one of the great industries of the future, and that the 
shops building airplane engines will open up a new field for 
the producers of machine shop equipment. 


* * 


SAVING TIME AT CONVENTIONS 


We are again approaching the time of year when numerous 
trade associations and engineering societies will hold their 
fall meetings. To conserve time, many associations definitely 
schedule the time allotted each speaker and the maximum 
number of minutes allotted to each person taking part in 
the discussion, the object being not only to give as many as 
possible an opportunity to be heard, but also to oblige each 
speaker to express himself concisely on the subject under 
discussion, without bringing in extraneous matter as is so 
often done. 

Limiting speakers to the time set imposes upon the chair- 
man the unpleasant duty of interrupting them when the 
time allowance has been exceeded. At a local section meet- 
ing of the American Society of Mechanical Engineers, a very 
simple and effective provision recently was made to control 
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the speaker’s time, which saved the chairman embarrass- 
ment. Two small electric bulbs, one green and one red, were 
located where they were clearly visible to both speaker and 
audience. When the speaker was within two minutes of 
his allotted time, the green light was turned on, giving him 
a silent but unusually effective signal to prepare to close 
his remarks. When the time limit was reached, the red light 
was turned on and continued to enter a silent protest until 
the speaker concluded. If the speaker’s message seemed 
important enough to the audience to warrant an extension 
of time, this was proposed. If granted, the «ered light was 


‘turned off until the extension was exceeded. This simple 


arrangement added materially to the value and interest of 
the proceedings, because the opinions of many more speakers 
were heard during the session. 

Facility in public speaking is a convenient asset for those 
who attend conventions, and a help in imparting informa- 
tion to the audience. This facility is readily acquired by 
practice, the essentials for the speaker being carefully to 
think out in advance what he intends to say and always to 
stick to his subject. 

* * * 


EDUCATING SHOP MEN IN BUSINESS 
FUNDAMENTALS 


For several years Carl F. Dietz, president of the Bridge- 
port Brass Co., has been an ardent advocate of the education 
of employes in the fundamentals of business economics so 
that they may be able to understand the principal commer- 
cial facts on which the business in which they are employed 
is based. At Mr. Dietz’s own plant the employes are educated 
through lectures and by means of simple illustrations. One 
of the great benefits of this education has been that it very 
effectively counteracts the misinformation and propaganda 
spread broadcast among workers by men who are either 
themselves misinformed or who make it their business to 
misinform others for purposes of their own. 

According to Mr. Dietz there is a real desire on the work- 
er’s part to know more about the business in which he is 
employed, and he believes that far-seeing managers should 
seek to impart such information for the purpose of establish- 
ing a better relation between employer and employes. The 
men should understand clearly the large part of the cost of 
production that their wages form, and that the real value 
of wages is their purchasing power. For years the General 
Electric Company has distributed information to its em- 


_ployes, both in the form of charts and in tabulated form, 


indicating how every dollar taken in by the sales department 
is distributed—so much for materials, so much for wages, 
and so much for selling expense, taxes, interest, insurance, 
research and dividends. 

Another phase of this education relates to a general know- 
ledge of the work in which the men are engaged. Workers 
who perform operations on materials before they reach an 
advanced stage of completion usually can have but little 
interest in their work, because they never see either the 
start or the finish of the job on which they are employed. 
If workers are given a general idea of the importance of 
their particular work in the production of the finished ar- 
ticle and the reason for performing it with the care required, 
their interest in their work can be greatly increased. In the 
industries generally, workers are too often expected to func- 
tion like machines. The result is lack of interest; and as 
the mind is not occupied with thoughts relating to the work, 
the agitator is provided with a fertile field for spreading 
propaganda and misinformation. 
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Systematic Replacement of Machine Tools 


By HENRY K. SPENCER, Manager, Blanchard Machine Co., Cambridge, Mass. 


adhered to by a machine tool build- 

ing concern in the purchase of new 
machine tools may prove of interest. 
The following methods are in use at the 
Blanchard Machine Co.’s plant in Cam- 
bridge, Mass., where high-power vertical 
surface grinders are built. 

We plan to purchase some new ma- 
chine tools each year. The amount to 
be expended is not fixed, though we feel 
it should be nearly 10 per cent of the 
replacement value of our entire machine 
tool equipment; this would replace our 
entire equipment in ten years, which is 
sooner than necessary, but in view of the 
probability of occasional poor years when 
cash may be scarce, this figure of 10 per 
cent is probably a safe mark to aim at. 

We keep a record of the age of every 


[lest methods used and the policy 


saving in oiling and maintenance work. 

Our output per man per year has in- 
creased, and although other factors en- 
ter in, there is no doubt that part of the 
gain is due to better machine tool equip- 
ment. For: example, a new boring mill 
has cut the time of machining our 
grinder table body from 3 3/4 hours to 
11/4 hours. A new and heavier milling 
-machine has cut the time for milling 
way covers to one half that formerly 
taken. With the heavier machine we 
are able to double the feed, and the 
rapid traverse also saves time. On some 
other classes of tools, the gain in pro- 
duction has been smaller, but we feel 
that every replacement made has shown 
a profitable gain in speed or quality of 
work, or a saving in floor space. It is 
believed that there are similar methods 


machine tool in the shop, and from this 
we obtain the average age of each class of tools, and also the 
average for the whole shop; this helps in determining where 
replacements are probably needed. Any class of tools whose 
average age is ten years or more is likely to contain some 
tools that are losing money for us. We do not expect to get 
the average age down to five years, which would correspond 
to 10 per cent replacement each year, but we have cut the 
average age of our entire equipment from ten and one-half 
years in 1923, to nine and one-half years at the present time. 
This may sound rather theoretical, but it is assumed that 
any known weak spot in the equipment will be taken care 
of first. If there are enough known weak spots to use up 
the entire appropriation for the year, there is no question 
as to where to spend the money. It is, however, quite pos- 
sible for a shop manufacturing a standard product, to run 
along for several years, making only very small replacements 
and not feeling the need of spending more, because there are 
no noticeable weak spots in the equipment. Meanwhile, the 
tools are all getting older, while the new, improved tools on 
the market are being used by competing progressive firms. 
Unless a shop watches the average age of its different tools, 
it will very likely reach the time when quite a large sum 
must be expended to make ‘the equip- 


employed in other shops for replacing 
obsolete and inefficient equipment, and it is suggested that 
the industry as a whole would benefit if those who have put 
similar methods into effect, would discuss them in the tech- 
nical press, thereby giving other shop managers the advan- 
tage of their experience. 
* * * 


MEETING OF MACHINE SHOP PRACTICE 
DIVISION OF THE A. S. M. E. 


The Machine Shop Practice Division of the American So- 
ciety of Mechanical Engineers will hold a session at the an- 
nual convention of the American Society for Steel Treating 
and the National Steel and Machine Tool Exhibition in 
Chicago, during the week beginning September 20. The 
meeting will be held at the Drake Hotel. The papers that 
will be presented are as follows: “Drop-forging Hammer 
Anvils,” by Eugene C. Clark, Chambersburg Engineering 
Co., Chambersburg, Pa.; “The Possibilities of Standardizing 
Design Details in Plants Manufacturing Special Machinery,” 
by H. K. Keevir, McDonald Machine Co., Chicago, IIl.; ‘“In- 
spection Methods,” by E. D. Hall, Manufacturing Department 
of the Western Electric Co., Hawthorne Plant, Hawthorne, 

Ill.; and “Foremanship Training,” by 


ment reasonably up-to-date. 

It is easier and safer to spend the 
money regularly each year. If the 
money is not actually spent for tools, 
but is set aside as a reserve, there is 
always danger that this reserve may 
be used for some other purpose. Most 
shops will get more return on their 
money if promptly invested in new 
tools than they will if invested in se- 
curities: and held as a reserve. 

During the last three years we have 
discarded three old tools for every two 
new tools purchased. The new ma- 
chines are heavier; they produce bet- 
ter work in shorter time; and they are 
easier to operate, so that the men are 
less fatigued at the end of the day. 
The saving in floor space allows more 
economical handling of work in pro- 
cess, and has released space for an 
enlarged inspection department. There 
is some saving in power, and a larger 


ing plants to 


In the present article Mr. Spencer 
outlines a method for systematically 
replacing the machine tool equip- 
ment in a plant so that it may be 
kept up-to-date. Such a method pre- 
vents the use of obsolete and inefh- 
cient equipment, and aids in keep- 
ing production costs at the lowest 
level that modern equipment makes 
possible. Similar methods are doubt- 
less in use in other plants. It would 
be of great value to the. industry as 
a whole if descriptions of such meth- of the 
ods were placed on record, and 
readers of MACHINERY are invited 
to send, for publication, information 
of their own experience or practice in 
replacing machines in manufactur- 
increase efficiency. 


Hugo Diemer, LaSalle Extension In- 
stitute, Chicago, III. 


* * * 


CONGRESS OF AMERICAN 
INDUSTRY 


A Congress of American Industry 
will be held in Philadelphia, Pa., Sep- 
tember 17 to 24. On each day there 
will be two sessions, morning and 
afternoon. Among the topics for dis- 
cussion are: The distributor; indus- 
trial associations; the responsibilities 
of the employer; the responsibilities 
employe; labor; industrial 
Management; business ethics; and 
human relationships. The chairman 
of the congress is Ernest T. Trigg, 
president of John Lucas & Co., Inc., 
and chairman of the Industrial Rela- 
tions Committee of the Philadelphia 
Chamber of Commerce, Philadelphia, 
Pa. 
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By HAROLD S. FALK, Vice-president and Works Manager, The Falk Corporation, Milwaukee, Wis. 


OME time ago a group of visitors came to see us at Mil- 

waukee. They were a committee representing the manu- 

facturers of a medium-sized but well-known manufactur- 
ing city which produces machinery of various kinds. They 
had heard that the metal trades industry of Milwaukee was 
conducting a little experiment in district apprenticeship 
organization and desired to study the methods in use. We 
expressed some surprise that they should come to us for 
apprenticeship information as they had been training me- 
chanics successfully for years in their city; in fact, we knew 
a number of excellent workmen who had learned a trade in 
one of their shops. 

The spokesman of this group of men told the history of 
their apprenticeship work over the luncheon table and ex- 
plained why they had come. In their city there is one large 
plant employing several thousand men and a large number 
of much smaller shops mainly engaged in specialty work. 
The large plant is an old institution, probably a hundred 
years old or more, and, up to ten 


as the officers of the corporation were willing to train me- 
chanics for the entire district, everyone was satisfied, espe- 
cially the smaller corporations who were being supplied with 
skilled mechanics in whose training they had not the slight- 
est part. It was a peaceful, established industrial community 
and was likely to remain so as long as the large corporation 
was willing to play Santa Claus in the district. 

But ten years ago the large establishment was reorganized. 
New directors and new officers brought new ideas into the 
business and every department was gone over very thor- 
oughly to determine where money could be saved. The new 
officials had been brought up in the financial rather than in 
the manufacturing field, and when they began their investi- 
gation of the apprentice department the apprentice super- 
visor was called in to justify his presence and work. They 
pointed out to him that his department was costing the cor- 
poration considerably over twenty thousand dollars per year. 
He admitted that the figure was about right. They asked 

him how many apprentices he had 


years ago, had been very active in 
training apprentices. In fact, it is 


in the shop. He said about three 
hundred. They then asked what 


not generally known that they are 
no longer training apprentices. For 
many years this large plant had 
been producing mechanics not only 
for itself but for all the other shops 
in the city and district. Everything 
went well enough. Most of the ap- 
prentice graduates left this large 
plant when their courses were com- 
pleted to work in the other shops. 
However, enough remained to sat- 
isfy all requirements, and as long 


A paper contributed to the Committee on 
Education and Training for the Industries 
of the American Society of Mechanical En- 
gineers. This paper will be presented at 
the New Haven Machine Tool Exhibition, 
to be held at the Mason Laboratory, Yale 
University, New Haven, Conn., September 7 
to 10. 


The present contribution by Mr. Falk to 
the solution of the apprenticeship prob- 
lem, is one of the most important utter- 
ances on this subject that have been made. 
It brings out a larger viewpoint of ap- 
prenticeship training than is generally ap- 
preciated. It shows the relation of appren- 
ticeship not only to the entire industry, 
but to the civic and business life of the 
community as well. It is seldom that 
MACHINERY publishes papers read before 
societies in full, because they are avail- 
able in the respective societies’ publica- 
tions, but the present paper is of such 
great importance both to the industrial 
and the general national welfare that 
it is presented here in full. 
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proportion of those who completed 
their time remained at work or re- 
turned after a year or so in other 
plants. He answered about a third, 
becoming very red in the face and 
uncomfortable. 

“And where did the other two- 
thirds go?” 

“They went to the other shops 
around here.” 

“Do you mean to say that this 
corporation has been’ spending 
nearly twenty thousand dollars 
per year in training young men for 
every little shop in town?” 

“I’m afraid that’s what has been 
going on.” 


“That is a crime. Other plants 
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of this size get along without apprentice training. Where 
do they get their mechanics?” 

“Why, they go out and hire them wherever they can. If 
there are none available in the neighborhood, they import 
them.” 

“Well, that is what we shall do from now on. Do not hire 
any more apprentices.” 

Things went along well enough for a number of years. 
Those apprentices who had begun their courses were per- 
mitted to finish them, after which they went out to work in 
the shops of the district as well as in the plant in which 
they had been trained exactly as they had in previous years. 


What Happened When a Large Concern Discontinued 
Apprentice Training 


Then there came a great change. It came gradually, al- 
most imperceptibly, but it came. The last apprentice had 
been given his certificate and no more were forthcoming. A 
number of years passed and many skilled workmen had 
died and others had moved to other districts. There were 
none to take their places and a shortage gradually devel- 
oped. The different shops began to bid against each other 
for the services of those mechanics who remained. After a 
few more years the rumor of higher wages in the city began 
to attract transient workers. When business was very good 
and there were not enough transients available, carloads of 
workmen were imported from wherever they could be ob- 
tained. Labor turnover more than doubled in all plants of 
the city, and manufacturing costs mounted higher and 
higher. With the transient workmen came agitators and 
other undesirables. Labor troubles developed here and there, 
something which had never been heard of in that city. Por- 
tions of the town became disreputable and crimes of various 
kinds became common. Things went from bad to worse and, 
while conditions may not have been more serious than in 
other industrial centers, they were bad enough to bring 
about a series of joint meetings between various civic or- 
ganizations and the manufacturers of the city in order to 
devise some way of restoring the former healthy condition 
of the community with its orderly population of satisfied, 
highly skilled workmen. 

After much discussion it was decided to reestablish ap- 
prenticeship and, as one speaker expressed it, “get our me- 
chanics from our own schools and not from the blacklists 
of other towns.” However, the officials of the big corpora- 
tion refused to consider the reestablishment of any system, 
no matter how much it was needed, whereby the entire 
burden of training skilled men for the city would rest upon 
them. On the other hand, the small shops maintained that 
they could not possibly train apprentices because their work 
was too specialized to provide all-around trade training. It 
was agreed that both attitudes were reasonable, and a com- 
mittee was appointed to investigate the possibility of develop- 
ing some scheme of cooperative, district apprentice training. 
It was this committee that came to Milwaukee. 


District Apprentice Training the Solution for Both 
Large and Small Shops 


A district apprenticeship program will very likely solve 
the problems of this industrial center. There is no reason 
why the large plant should bear the entire burden of train- 
ing apprentices for the district, nor is there any reason why 
the small shops should be excused from taking a proper part 
in the task of training apprentices, provided the manufac- 
turers of that city are willing to organize for apprentice 
training, as they probably have organized for other pur- 
poses, and cooperate intelligently. The burden of training 
mechanics can be properly distributed by an interchange of 
apprentices, justly administered by a central organization. 
The large shop and the smaller shops should all hire ap- 
Prentices in the proportion of their employment of skilled 
mechanics and in such numbers as will insure sufficient new 
men in the district every year. What this number must be 
can be calculated from the requirements of former years, 
labor-turnover percentages, and other sources. Apprentices 
from the small shop can be taken into the big plant for a 


sufficient length of time to train them in those departments 
of the trades which they cannot learn in the specialty shops. 
On the other hand, the apprentices from the big shop can be 
sent into the smaller shops for special training in those lines 
in which the small shops specialize. 

On the face of it, this appears to be a simple solution of 
the problem, but the work will need to be very thoroughly 
organized in order to overcome many difficulties which will 
arise. The plan will not work if one shop pays higher wages 
than another; neither will it work if apprentices from out- 
side shops are not treated with the same consideration in 
every plant as those who are employed there; nor will it 
succeed if there is any jealousy over the graduates who may 
be claimed by various corporations in whose plants they may 
have worked at various times. 


The Central Committee and Its Functions 


The first requisite for overcoming these difficulties is a 
central committee for apprentice training that is capable, 
impartial, and respected. This may be a committee of the 
Chamber of Commerce or of a manufacturers’ association or 
trade organization—it makes little difference as long as it 
has the support of all in the district and as long as its 
prestige is secure. This committee should establish approx- 
imately uniform work schedules and uniform pay schedules 
for apprentices of various trades and for boys of different 
ages and educational training. Thus the college-graduate 
apprentice will be paid more than the high-school-graduate 
apprentice, and the high-school-graduate more than the ap- 
prentice who has had only an eighth-grade education. Other 
matters will need to be determined by this committee. How 
much time shall the apprentice spend at school and what 
shall his compensation be? Shall this school work be done 
in the public schools, in trade schools, or vocational schools, 
or shall each corporation -establish its own classes? Shall 
the school work be done during certain hours each week, 
or shall the apprentice devote a number of weeks per year 
to continuous school attendance? Shall apprentices be given 
credit for shop work previously done and how much? All 
these problems and countless others will come before this 
committee. Their administration of apprenticeship in a 
community will be largely responsible for its success or 
failure. If their decisions and regulations are not upheld 
by all the shops in the district, the committee will need to 
be reorganized. As the work progresses, a district appren- 
ticeship supervisor who reports to the committee and re- 
ceives instructions from it may be engaged, and will soon 
justify his salary. 

An important function of this committee will be to group 
the plants in a district into a number of self-supporting 
units as far as apprenticeship is concerned. Small shops 
may be grouped about a large shop in such a manner that 
every kind of trade training is available in the group, SO 
that apprentices need not be exchanged except within this 
group. A number of small shops may be able to provide 
complete trade training without cooperation with any larger 
plant. In such a case, these small shops may be grouped 
together for apprenticeship purposes. 

In every way the apprenticeship committee will be the 
governing body for the apprentice movement in the district, 
and will be responsible for the promotion of apprenticeship 
in the district as well as for any decisions regarding appren- 
ticeship which may be required. 

A district apprenticeship system is necessary in order to 
distribute equally the burden of apprentice training in a 
community, but it is still more necessary in order to impress 
the apprenticeship idea upon the population. Apprentice- 
ship appears to be a phase of shop management, a matter 
of work schedules and transfer from one kind of work to 
another, and of hiring—and sometimes firing—boys of school 
age. It is much more a matter of contacts in the community. 
Parents and teachers, and pastors, employment agencies, and 
newspaper men must be told about apprenticeship as well 
as foremen, superintendents, and the boys themselves. Ap- 
prenticeship is not only a matter of training boys but of 
getting boys of the right caliber. Everyone knows that the 
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average American young man is not much disposed to go 
into industrial work, nor can it be expected under modern 
conditions. The American ideal seems to be the financial 
and commercial genius, if we are to judge from our publica- 
tions, theaters, books, and other agencies which influence 
the public mind. Read a novel or short story or attend a 
motion-picture performance and you will invariably find the 
hero a man engaged in purely commercial work. Every 
advertisement directed toward the American man shows 
him seated at a desk in an office. The workingman is never 
idealized, in fact, it is not so many years since teachers 
threatened lazy pupils by telling them that they would never 
be more than mere workingmen if they did not pay more 
attention to their school work. Parents, however humble in 
life, will insist that their sons become professional men be- 
cause sons of friends of theirs have 
become professional men and _ noth- 
ing less will do for their own chil- 
dren. Is it any wonder, in the face 
of all this, that American young men 
do not ordinarily go into the trades 
unless they are forced into them by 
circumstances? 


Trades Must be Given a New Dignity 


The trades must be given a new 
dignity. They must be made more 
attractive. The personal  require- 
ments for most trades are as high 
as for ordinary commercial work. 
The machinist is as good a man as 
the bookkeeper and he gets as much 
pay. It still remains to make him 
as highly respected in the commun- 
ity as the bookkeeper is. Boys will 


ent teachers’ associations. They must establish contact with 
Boy Scout officials and other organizations for boys and 
young men. They must go into the schools with apprentice. 
ship exhibits and talks; they must arrange for Visits by 
high-school and grade-school classes to shops and factories; 
they must influence the school boards in order that more 
and more of civic studies and English composition may be 
devoted to industrial questions. They must cause articles 
to be written for the newspapers and other publications re. 
garding industrial and trade work and the necessity of 
training for them by means of organized shop courses. With 
the help of every single manufacturer in the district they 
must work enthusiastically and unceasingly, year after 
year, in the face of difficulties of every kind, until the me- 
chanics required in the district are raised, educated, and 
given a thorough apprentice training 
in the homes, schools, and shops of 
the district. 


Successful Apprentice Training 


All this is not ‘mere theory, it has 
been proved by actual experience. 
The metal-trades industries of Mil- 
waukee have been engaged in a dis- 
trict apprenticeship program for a 
number of years and, while a mere 
beginning has been made, the results 
justify the most extravagant predic- 
tions for the continued and increas- 
ing success of apprenticeship train- 
ing as a result of the district organ- 
ization. There are forty-nine mem- 
bers of the Milwaukee Metal Trades 
Association, and in twenty-nine of 
these plants apprentices are em- 


The District Apprentice System provides an Opportunity for training a Young Man in Every Branch of the Trade 


‘not go into the trades in sufficient numbers until they, and 


especially their parents, feel that the trade work is just as 
desirable as clerical work; until the molder and the pattern- 
maker are just as important men in civic organizations and 
clubs—and in the eyes of the young ladies too—as the bank 
clerk and the insurance-officce man. Apprenticeship will 
achieve this result if it is made a district undertaking. 
One or two isolated establishments cannot affect an entire 
community, no matter how well established their apprentice 
work may be. Their influence will be negligible. All the 
manufacturers in a district must unite in one great or- 
ganization to advertise the trades and apprentice training 
for the trades throughout the entire city. People in all 
classes of life must be taught to take apprenticeship for 
granted. Apprenticeship must be so thoroughly established 
that every boy, from his earliest days, will think no more 
of escaping an apprentice course than of escaping attendance 
at school. The district apprenticeship committee must con- 
fer with school authorities, teachers’ associations, and par- 
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ployed, although only eight shops employ more than twenty- 
five apprentices. There is an apprenticeship committee of the 
Milwaukee branch of the Metal Trades Association, and work 
and pay schedules have been established and are in force. 
The people of Milwaukee understand that the metal-trades 
shops offer a real opportunity to young men, and boys of all 
classes are taking courses in the various shops. High-school 
and college graduates apply voluntarily for apprentice trail- 
ing even in the foundry, and the teachers and school author- 
ities are so imbued with the apprenticeship idea that the 
opportunity to undertake an apprentice course is held out 
to the best students rather than considered a method of 
gracefully dismissing those whose school work is below par. 

In achieving this result, the Industrial Commission of 
Wisconsin, which administers the apprenticeship law of the 
state, and the Milwaukee Vocational School have been of 
invaluable assistance. The latter institution, with a weekly 
attendance of about fifteen thousand young people, has been 
the center of apprenticeship movement and activity of the 
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city. ‘here, more than anywhere else probably, have the 
young people of Milwaukee become convinced of the neces- 
sity of organized experience as well as organized education. 
A strong educational institution which can appreciate the 
attitude of the apprentice and give him related trade in- 
struction under the best, possible conditions will be more 
effective than any other agency in building up a district 
apprenticeship system. 

From the organization of a number of district apprentice- 
ship systems to the establishment of a national apprentice- 
ship program is a natural step. Our Ameritan industries 
require a certain number of mechanics and other skilled 
men every year. Just as it is unfair for one or two shops to 
train all the mechanics for a district, so is it unfair for one 
or two or even ten industrial districts to produce all the ex- 
pert men required by the entire nation. And just as a strong 
district committee is necessary to make apprenticeship suc- 
cessful in a community, so is a national apprenticeship gov- 
erning body necessary for a national apprenticeship. 

Apprentice Training Needed to Build up a Great Body of 

Stable, Well-satisfied, and Prosperous Employes 

If American industries are to overcome the difficulties 
which confront them, they must begin by overcoming the 
difficulties which confront the people employed in their 
shops. As long as 


Many organizations had been interested in the safety 
movement and had done excellent work in promoting 
safety, but no important results were obtained until there 
was organized the National Safety Council, which became 
the one great American institution devoted exclusively to 
the prevention of accidents. This institution took over the 
safety work of all other agencies and organizations and has 
done marvelous work in all parts of the country. 


A National Apprentice Training System Needed 


At present there are many organizations which are inter- 
ested and active in the apprentice movement and all are 
doing their share. The American Society of Mechanical 
Engineers, the National Founders’ Association, the Amer- 
ican Founders’ Association, the National Metal Trades Asso- 
ciation, a great many organizations in the building trades 
and many others which do not come to mind at the moment 
have national apprenticeship committees which are very 
active. The Chamber of Commerce of the United States has 
turned its attention to the problem of apprenticeship. This 
indicates that leaders in all lines appreciate the necessity 
of training young men for the various industries. But is 
there not some duplication of effort in all these many enter- 
prises? The corporation which is interested in apprentice 

training finds itself 


countless thousands 
of partly trained, 
dissatisfied working- 
men are permitted 
to drift about the 
country from one 
locality “to another, 
there will be labor 
troubles and, more 
than that, there will 
be business depres- 
sions, because in the 
long run the manu- 
facturer’s customer 
is his employe. If 
American industries 
are to have a steady, 
constantly widening 
market for their 
wares they must 


receiving informa- 
tion from and con- 
tributing informa- 
tion and money to a 
great many different 
organizations, all of 
which are promoting 
apprenticeship. Why 
cannot these various 
organizations turn 
their apprentice work 
over to one central 
committee on appren- 
ticeship, similar to 
the National Safety 
Council, which shall 
direct all apprentice 
work for all these 
organizations? This 


build up a great 
class of stable, well- 
satisfied, and prosperous employes—men who are well edu- 
cated, thoroughly trained for their work, who settle down, 
establish homes of their own, and bring new generations 
into the world with the same characteristics. 

Apprenticeship will bring this about. Apprenticeship de- 
stroys unrest and dissatisfaction because it creates an in- 
terest in work. Moreover, apprenticeship established through- 
out the country will bring about a stability of population in 
all centers because each district will produce its own me- 
chanics and thus largely destroy the temptation to drift 
from place to place. This is borne out by the experience of 
those cities which have a practical corner on some one in- 
dustry. Thus, Grand Rapids, Michigan, has a comparatively 
Stable population because there are not many places in 
which large numbers of furniture workers can find employ- 
ment; nor, on the other hand, are there many places which 
large numbers of furniture workers can leave to go to Grand 
Rapids. 

Manufacturers and business men throughout the country 
have organized for many purposes. They have organized 
for advertising, for legislation, for technical research, and 
for sales. Why should they not organize for the training 
of sufficient apprentices for every American community? 
National organization, as the author has remarked on other 
occasions, has made “Safety First” an American watchword 
and has saved thousands of lives. Why cannot national or- 
ganizations make another watchword of “Apprenticeship” 
and make tens of thousands of mechanics? 


Cutting up Die-forging Stock with a Friction Saw 


central committee 
would send its own 
experts into all parts 
of the country to promote apprenticeship and would rep- 
resent all organizations which might take a part in forming 
the central apprenticeship governing body. Until such a step 
is taken, it is not likely that the apprentice movement will 
become the great national activity which it needs to become 
if our industrial life is to be properly stabilized. 


* * * 


SAWING UP BILLETS FOR DIE-FORGING 


Forged billets, 3 by 4 1/2 inches in cross-section, that are 
to be upset by machine into four-wheel brake parts, are cut 
up into 5-inch lengths so that they can be conveniently han- 
dled, at the plant of Willys-Overland, Inc., Toledo, Ohio. It 
was formerly the practice to shear these billets while hot by 
means of a blacksmith’s hot chisel held under an air ham- 
mer. A Ryerson high-speed friction saw equipped with a 
rotating attachment is now used, as shown in the accom- 
panying illustration, to cut the blocks to length. By the use 
of this machine, the blocks are cut off clean, without any 
distortion of the metal fibers, which is an important factor 
in producing upset parts that are free from defects. 

Production has also been speeded up by the installation 
of the friction saw, even though the actual cutting time is 
somewhat greater, because the time between cuts has been 
reduced. The rotating attachment revolves the stock while 
the cut is being made, with the result that the contact of 
the saw blade with the work is reduced to a minimum. 


MACHINERY, September, 1926—23 


ith 
ind 
ice- : 
by : 
es; 
ore 
be 
‘les 
Te- 
of 
ith 
ley 
ter 
me- i 
ind 
ing Z 
of 
las 
ice. 
Til- 
lis- 
ere 
ilts 
lic- : 
as- : 
an- 
ty: 
the 
ork 
ce. 
des 
all 
ool 
or- 
the : 
out 
of 
ar. 
of 
the 
of 
kly 
en 
the 


li 


Keeping Salesmen Waiting 


By O. F. BINFORD*, General Manager, Reynolds Machine Co., Massillon, Ohio 


HE comments on page 962 of August MACHINERY prompt 
Tine writer to elaborate somewhat upon the opinions 

there expressed in regard to keeping salesmen waiting 
in the reception rooms of manufacturing plants. 

Who pays for the time lost while the salesman waits? The 
buyer certainly does, but unfortunately, the firm whose man- 
agement is responsible for the waste of time is not the only 
one to suffer, as all the salesman’s customers must help to 
bear this added expense, caused many times by thoughtless- 
ness and lack of appreciation or knowledge of sales condi- 
tions. 

It is admitted that unavoidable circumstances often cause 
delays that are warranted, but on the other hand, it is also 
a well-known fact that some long periods of waiting could be 
avoided if the man asked for only realized the position of 
the salesman and the circumstances surrounding his visit. 
Much has been said and written on this 


at the office of a very large:plant. Within a minute the buyer 
sent word that he was busy for one hour and that if any 
other calls could be made in that vicinity it would be well 
to use the time that way. Here was a man who had been on 
the road himself. 

Contrast this with another call made by appointment, 
where the salesman was kept waiting fifty minutes. This 
man was asked frankly why he had not kept the appoint- 
ment, and it developed that he had been writing a letter to 
his wife who was spending the winter in Florida. He was 
a fine man, apparently a good executive, but thoughtless. It 
never occurred to him that he had to htlp pay the bill for 
the salesman’s wasted time. After a discussion of the sub- 
ject, he stated that he would pack his grip and call on the 
firm’s customers; if he does this, it is safe to say that he 
will be cured, for he will probably find someone who will 

keep him waiting just long enough to miss 


subject, and some good has already been 
accomplished, but why is it impossible to 
convince all buyers of the fact that keep- 
ing’ a salesman waiting is economically 
wrong practice and causes an actual liabil- 
ity to his firm? 


Why Doesn’t the Sales Manager Keep a 
Good Customer Waiting? 

If the sales manager or a salesman kept 
a good customer waiting unnecessarily, he 
would undoubtedly be subjected to severe 
criticism. Wherein lies the difference? 
Both customer and salesman are vital to a 
business. In fact, the business cannot meet 
the customer’s requirements until goods 
have been bought first to permit the order 
to be filled. As a rule, it is not the larger 
broad-minded buyer whom it is difficult to 


the last train, or prevent him from calling 
on the last customer in town, so that he 
must stay over night and perhaps use up 
the better part of the next day. 


A Practical and Courteous Way of Dealing 
with Salesmen 
The writer makes it a practice to do one 
of three things: See every caller within 
ten minutes; or if that cannot be done, 
send him word to call later at a specified 
time; or state definitely that the salesman’s 
product is not required at the time, and 
that it will not pay him to wait. In accord- 
ance with this policy, the waiting room of 
our company is provided with the notice, 
"12 by 18 inches, neatly framed, which was 
quoted in August MACHINERY. 
If every firm would insist that the buyer 


reach quickly, but the man, and sometimes 
woman, who occupies the smaller position, 
who keeps us waiting the longest time. 

The writer of this article fully appreciates that it is not 
always possible to see a caller within five minutes time, but 
why not say so when his card is sent in? Why cannot the 
buyer, even if in conference or otherwise busily engaged, 
take a brief moment to either dismiss the salesman or make 
a definite appointment later? Why doesn’t the buyer appre- 
ciate that he will secure the best service from a salesman 
who is happy, and that it is hard for him to be happy after 
he has waited an hour or more—sometimes with positive 
evidence that the delay was unnecessary? 


Men who Have Selling Experience Themselves Seldom 
Keep Others Waiting 
The writer has spent many years in selling, and even now 
makes occasional trips to satisfy that “call-of-the-road” feel- 
ing; almost without exception, he finds it an exceedingly 
easy matter to pick out the executives in any firm who have 
had selling experience—those who, themselves, have been 
obliged to waste time waiting, and who appreciate that the 
salesman’s time is valuable. Some time ago a call was made 


*O. F. Binford has had an extensive selling experience. After leaving 
college, he first spent four years as a salesman, and later entered the em- 
ploy of the MeCaskey Register Co., one of the large manufacturers of ac- 
counting department equipment. Here he was soon made credit and collec- 
tion manager. As credit man, he continued his selling experience, always 
believing that every credit man should know the situation from ‘‘both sides 
of the fence.’’ Later Mr. Binford was connected with the Hoover Suction 


Sweeper Co. of North Canton, Ohio, first as credit manager and later as 
sales manager. In this position his duties required him to travel from 
Boston to Los Angeles and from Seattle to Atlanta, and it was in this posi- 
tion that he learned a great deal about ‘‘Keeping Salesmen Waiting.’’ Mr. 
Binford has been manager for many years of the Reynolds Machine Co., 
Massillon, Ohio, manufacturer of automatic screw driving machinery. 
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or the manager, or both, spend one month 
out of twelve, or the equivalent of that 
time, on the road making actual sales to 
the firm’s customers, so that they could see the situation 
from both sides, unnecessary waiting of salesmen would soon 
be a thing of the past. Anyhow, it would be a good idea to 
send the buyer out to sell goods occasionally. It would be 
well for him to know how to sell goods, because that would 
make him a better buyer of goods. 

The value of selling experience applies equally to credit 
men. In the opinion of the writer, no one can be a really 
good credit man unless he can sell goods and has had actual 
experience as a salesman. The credit man who has never 
seen the other side does not have the right perspective of 
his work. . 

This article is intended to emphasize the point that buyers 
and managers should view the long delays to which sales- 
men are subjected from the salesman’s point of view. If they 
would go out and do a little selling themselves, they would 
appreciate the amount of time that is being wasted all over 
the country by keeping salesmen waiting unnecessarily. 


* * * 


Practically all combustible dusts will explode. A dust-laden 
atmosphere, ample supply of air, and ignition are all that 
is required. The rapid combustion of the fine particles of 
dust will result in an explosion of terrific force. The De- 
partment of Agriculture has compiled figures showing that 
there are on record 281 such explosions in which a total of 
over 1200 people were killed. The average property loss for 
each explosion is estimated at $240,000. 
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Rights of Inventors Versus Employers 


By LEO T. PARKER, Cincinnati, Ohio 


—— 


- 


and employers relative to the ownership of patents that 

are issued in the name of an employe without the 
knowledge of the employer. Until recently, the Courts held 
that the inventor was the sole owner of all patents taken 
out in his name, even if the invention was perfected on the 
employer’s time and with the use of the employer’s tools 
and materials. However, a recent United States Supreme 
Court decision over-ruled this particular phase of the situ- 
ation and an understanding of the exact law, as it is at 
present, is very important to both the employer and employe. 


difficulty has arisen between employes 


Invention Made on Company’s Time 


The holding of the higher United States Court is to the 
effect that if a patent is issued in the name of an inventor, 
and relates to an invention conceived, experimented with, 
and perfected on his employer’s time, the true ownership 
of the patent lies with the employer. Of course, all these 
facts must be proved before a court will issue an order re- 
questing the Patent Office to transfer the title of a patent 
already issued, from the name of the inventor to the em- 
ployer. But it will be done. 


Invention Made on Workman’s Time 


On the other hand, simply because an inventor is employed 
and paid to perform certain duties, the employer cannot, 
ordinarily, claim the ownership of an invention that an em- 
ploye conceives and perfects while not engaged in perform- 
ing his regular duty. In other words, an employer has no 
common law rights of ownership in an employe’s invention 
which is made entirely on the employe’s time, unless a con- 
tract to that effect exists or there is a written agreement 
between the employer and employe. 

Therefore the old custom of having contracts seems to 
be logical at present, the same as it was previous to the 
later court decision. For many years it was customary to 
provide a written agreement between the employer and his 
workmen, wherein the employes specifically and unmistak- 
ably agreed to assign all the patent rights to the employer 
on inventions made while working on the employer’s time. 
During those years the existence of such a contract was 
necessary in order to assure the employer that he would 
receive the benefits of the inventive faculty and ability of 
the employes, even though the inventors actually were paid 
to design and invent new things. 


Contracts Protect Employer 


At present, a signed contract in which an employe un- 
mistakably agrees to assign to his employer all inventions 
made on the employer’s time, may eliminate litigation where- 
in the employer would be required to prove that the inven- 
tion in controversy was perfected specifically in accordance 
with the present established law. 

Furthermore, an additional clause may be added to this 
contract in which the employe agrees to assign the patents 
on all inventions relating to kindred lines of business in 
which the employer is engaged, whether the inventions are 
conceived and invented on the employer’s time or while the 
employe is in his own home, or elsewhere. The latter clause 
zives the employer important advantages, particularly for 
‘he reason that it may not be necessary for him to prove that 
the inventor actually did work on or perfected inventions on 
the employer’s time, which is often very difficult to prove. 


Protection of Both Parties 


It is well to thoroughly understand that while the present 
law takes into due consideration the rights of an employer 


relative to the ownership of an invention made in his fac- 
tory, even where no contract exists, nevertheless, the law 
also protects the inventor who may patent an invention con- 
ceived and perfected while he may be at his own home, or 
other places, during periods when he is not receiving remu- 
neration from his employer. The law seeks to protect both 
the employer and the employe to the full extent of the right- 
fulness of the ownership of a patent. 


Rights of Inventor Under Old Law 


The old law gave an employe the title of a patent on an 
invention which was made on the time of his employer. The 
inventor had the right to license the patent or sell it out- 
right to any person or firm, as he desired. The employer in 
whose services the employe conceived and perfected the in- 
vention had the shop right to manufacture and sell the 
product without paying a license to the patentee; but he had 
no other interest in the patent. 


When Employer Retains Title 


The employer, who by rights deserved the title of the pat- 
ent, often found himself facing a situation of selling the 
patented product in competition with one or more other 
manufacturing concerns who had been licensed to manufac- 
ture and sell the patented article by the patentee. At present 
this undesirable phase of the situation is entirely eliminated, 
and an employer rightfully retains the title to the property 
produced through the efforts of an inventor whose labors are 
carried on while being paid by the employer. 

Employers of draftsmen, machine designers, mechanical 
engineers, mechanics, and other persons who are engaged in 
pursuits that may render them especially capable of conceiv- 
ing new and valuable ideas on which patents may be ob- 
tained should adopt a standard and reliable form of contract 
by which employes assign their patent rights on all inven- 
tions kindred to the business, whether conceived, perfected, 
and invented during the day or night, while the employe is 
actually in the employment of the employer. Few employes 
will refuse to sign a contract of this nature. There are a 
small percentage, however, who may object to the inclusion 
of the paragraph. 


Patent Awarded Employer 


In an interesting and recently decided case, a workman 


_was employed to perform certain duties in a machine shop. 


While engaged on his regular duties, he conceived the idea 
of perfecting a stitching machine. Although his regular em- 
ployment was not in the stitching machine department, dur- 
ing spare time and when it was possible for him to do so 
unobserved, he infringed on his employer’s time and utilized 
tools that belonged to the employer to perfect a model of the 
new machine in accordance with his own ideas. The device 
was successful in its operation, and he obtained a patent on 
it. The employer was not informed of his employe’s activ- 
ities until the patent was issued. In later litigation the 
employe’s co-workers testified to the facts, and the right to 
the patent was awarded to the employer. 


Court Orders Employe to Return Papers 


Another somewhat similar case recently arose between 
an employe and a manufacturer of machine tools. The em- 
ploye was employed, on a weekly salary basis, as a drafts- 
man and designer. He designed a valuable invention. No 
contract existed between the employer and his employe. The 
employe consulted with his employer relative to the per- 
fected invention, and requested a contract for the payment 
of a royalty on all machines made by the manufacturer. 
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The employer otjected to the payment of the.royalties on 
the basis that he had paid the employe a salary to design 
and invent new machinery, and therefore the invention right- 
fuily belonged to the firm. The employe presented his res- 
ignation and departed with the drawings, sketches, and all 
other records of the invention. The employer immediately 
instituted legal proceedings against the inventor for posses- 
sion of the drawings. The Court ordered the employe to re- 
turn all the paper records of the invention, as they rightfully 
belonged to the firm that had paid wages to the employe 
while the work was carried on. These two cases illustrate 
the present status of the law with relation to the rights of 
inventor and employer. 


Employer Loses Right to Patent 


In another controversy, an employer failed to prove, to 
the satisfaction of the Court, that an employe had invented 
a patented device while at work in the employer’s shop. The 


DRILL JIG FOR CROSS-HOLES IN COLLAE< 
By ELMER C. COOLEY 


The drill jig shown in the accompanying illustration is <: 
designed that it is practically impossible for the operator 
drill a piece of work unless it is properly located in the i: 
The principle involved in the design of this jig should } 
applicable to many jobs of a similar nature. Besides pr 
ducing accurate work, the jig is very simple and inexpensi:. 
to construct. The hole in the collar W—the piece for whi.’ 
this jig was designed—is required to line up with a hole |) 
the shaft on which it is assembled, and as there is no ac 
justment on the shaft, it is necessary that the hole be locate: 
centrally with the two faces of the collar within limits that 
are quite exacting. 

The locating stud A and bushing B are both mounted on 
a sliding bar C. This bar is pulled to the left by means of 


handle D, so that the work can be placed on the locating 
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Jig employed in drilling Cross-holes in Collars 


employe asserted that he made the invention at his own 
home. No contract existed, and the employer lost the suit. 


MEETING OF AMERICAN WELDING SOCIETY 


The fall meeting of the American Welding Society will be 
held in Buffalo on November 17 to 19. An international 
welding and cutting exposition will be held in connection 
with this meeting, and will open Tuesday afternoon, Novem- 
ber 16. The technical sessions include railroad, welding ap- 
paratus, welding science in the engineering curriculum of 
universities, and welding in a gaseous atmosphere. The 
entertainment features include a trip to Niagara Falls, with 
an inspection trip through the Niagara Falls Power House. 
There will be the usual annual fall banquet, and a meeting 
of the American Bureau of Welding, the board of directors 
and the welding wire specifications committee. 
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stud A. Bar C is then pushed to the right until the work is 
properly located between the shoulder of stud A and the 
plate E, which is positioned to allow a maximum end play 
of only 0.005 inch. If chips become lodged in the fixture or 
if the operator does not push the work back far enough on 
the stud to permit the chamfer on plate EZ to force it back, 
it will be impossible to move the slide into the proper drill- 
ing position. Consequently, it will be impossible to enter 
the drill in the bushing. The handle D also serves as a stop 
for lining up the slide with the drill spindle. 

If the collars are machined to the specified limits and the 
drill jig is kept in repair, there will be no scrap, as the oper- 
ator cannot possibly drill an improperly located piece. The 
hardened plate F is provided to protect the bushing plate 
from the drill point in case the operator accidentally brings 
the drill spindle down when the slide is out of position. 
Hence the jig is really “fool-proof.” 
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Control of Electro-thermal Devices 


Manual and Automatic Control, Control Panels and Multiple Control Circuits 


By CARROLL L. WILSON, Industrial Heating Engineer, Westinghouse Electric & Mfg. Co., East Pittsburg, Pa. 


the application of electric motors, it was recognized long 
ago that the means for adjusting their speed and direc- 
tion at will, called “control,” were of vital importance. Just 
so, a heating process depends for its success largely upon 
regulation of time cycles and temperatures. It is the ease 
and certainty with which these factors can be controlled in 
electro-thermal devices that constitute one of their chief in- 
trinsic advantages. 
To control temperature, we must establish a balance be- 
tween heat input and extrac- 


(CF ine not may be called the “soul of electric heat.” In 


tomary to provide, first, the maximum input required (for 
example, enough to heat up the device in one hour), and 
second, means for reducing this input during normal opera- 
tion. The input may be varied by changing either the ap- 
plied voltage or the internal resistance of the heating 
circuit. A third method is to operate with full fixed input 
intermittently, thus obtaining a variable average input. As 
examples of voltage changers, we have the rheostat, common- 
ly used with laboratory furnaces; tapped transformers; and 
the induction regulator. The are furnace electrode regulator 
adjusts circuit resistance by 


tion. This is fundamental. 
Thus if we wish to hold a fur- 
nace chamber (or a waffle) 
at constant temperature, we 
must supply and take away 
heat trom the chamber (or 
waffle) at equal rates. If these 
rates differ, the temperature 
will rise or fall until they be- 
come equal. We can unbal- 
them intentionally, of 
and effect whatever 
temperature changes are de- 
sired. In any actual case, 
many factors act to modify 
this simple proposition, such 
as melting and boiling, oxida- 
tion and other chemical re- 
actions, recalescence of steel, 
and the like. Properly ac- 
counted for, these factors 
never alter the fundamental 
principle of control. 

It frequently happens that 
temperatures are controlled 
by taking more or less heat 
away, when the input is not 
readily changed or is deter- 
mined by other conditions. 
Because electric heat is ex- 
pensive, it- should not be 


ance 
course, 


varying the gap between elec- 
trodes. 


Manual Control 


Any of the methods men- 
tioned can be controlled man- 
ually; that is, somebody can 
stand by and adjust rheostat 
or switches to maintain the 
temperature. This has two 
chief disadvantages; first, it 
demands that the operator 
waste much of his time in 
making adjustments; second, 
it allows the operator’s per- 
sonal equation to have alto- 
gether too much effect on the 
result obtained. Hence it has 
given way to automatic con- 
trol in nearly all applications 
except those of relatively lit- 
tle importance. One field in 
which hand control still is 
desirable, however, is in those 
applications that require fre- 
quent changes in operating 
temperature; but even here 
the protection against over- 
heating, given by the auto- 
matic feature, is desirable. 

In addition to rheostats, 


wasted; hence control by in- 
creasing rates of heat extrac- 
tion is seldom used in elec- 
trically heated devices. On the contrary, every effort is made 
to keep heat losses at a minimum, and the rate of heat input 
is adjusted as may be necessary. Fortunately, this is most 
readily accomplished; for the generation of electric heat is 
such that it can be started, stopped, or regulated instanta- 
neously. In this it differs from combustion, since electric 
heat depends on the stable physical property of electrical 
resistance; whereas combustion depends on chemical re- 
actions and physical changes, always more or less violent, 
and by no means easy to control. 


Fig. 1. 


General Methods of Control 


In designing an electro-thermal device, two distinct meth- 
ods of balancing heat input against extraction suggest them- 
selves. For a given set of conditions, it is, of course, possible 
to obtain such an equilibrium through correct proportioning 
of the heat generators (resistors). However, as a rule, oper- 
ating conditions vary too widely to make this scheme fea- 
sible; and furthermore, apparatus so designed would nearly 
always be altogether too slow in heating. Hence it is cus- 


Switchboard for Zonal Control of Large Continuous Conveyor 
Type Electric Japanning Oven 


which we have already men- 
tioned, there are several other 
hand control devices. For ex- 
ample, if a furnace is operated from a transformer, the wind- 
ings of the latter may be divided into a number of steps. By 
means of a tap switch, the voltage impressed on the furnace, 
and hence the heat input, may be adjusted at will. (See 
Fig. 2.) Again, it is customary to control many devices, and 
especially small appliances, simply by turning the current on 
and off with snap or knife switches. If the load circuit is 
connected for three-phase operation, control may be effected 
by means of a “star-delta” switch. This will give one-third 
of the full (delta) input, when connected in star. 

A very popular form of manual control is the series-par- 
allel switch. Of this the most common form is the “three- 
heat” snap switch, so widely used on hot plates, solder pots, 
and other devices where great flexibility is essential. Two 
heater circuits with one common lead must be available for 
use with this switch. The connections are such that in one 
switch position, the circuits are in parallel; in a second, one 
of them is disconnected; and in the other, they are in series. 
This arrangement gives full input, and one-half and one- 
quarter input, respectively, provided that the two circuits 
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have equal resist- 
ances. These heating 
rates work in very 
nicely with the re- 
quirements of many 
devices. 


Automatic Control 


Automatic control 
minimizes the hu- 


man element, and 
hence it is generally 
used on important 


work. Its advantages 
bear greatest weight 
in long time heating 
cycles, especially 
when none but mi- 
nute temperature va- 
riations are allow- 
able. Control by in- 
termittent operation 
is in such common 
use that often, in 
discussion, all other 
systems are neglect- 
ed. In such an “on 
and control, cur- 
rent is allowed to 
flow in all or part of 
the resistors until 
sufficient heat has 
been generated to 
raise the device to 
the temperature re- 
quired; then the flow 
is stopped and the 
temperature drops. When the temperature has reached its 
allowable minimum, the current is once more started and 
heat is supplied again. Continuous repetition of this cycle 
gives practically constant temperature. Of course, the varia- 
tion between maximum and minimum temperatures can be 
made as small as desired, depending only on the limitations 
of the control device. Of the latter there are many forms. 


Fig. 2. 
Changing Switch for Manual Con- 
trol of Small Furnace 


Typical Transformer and Tap 


“On and Off’ Temperature Control 


An automatic “on and off’ system of temperature control 
consists essentially of two distinct units. One is actuated by 
temperature changes. It, in turn, mechanically operates the 
second unit, which opens and closes all or part of the elec- 
tric heater circuits. The thermal unit employed for tempera- 
tures above 1000 degrees F. is the pyrometer. Several types 
of pyrometers exist, such as the optical, the Fery or total 
radiation, the resistance, and the thermo-couple types; but 
the last named alone is in common use for control instru- 
ments. The thermo-couple, as is well known, consists of two 
dissimilar metals in intimate contact. When this junction, 
called the “fire end,” is subjected to heat, an electromotive 
force is produced therein. When leads are taken from the 
fire end to a “cold end,” at, say, room temperature, and are 
there joined, a current will flow through the circuit so com- 
pleted. 

The current thus produced is made to operate the pyrom- 
eter controller. Of these, one important type is nothing 
but a millivoltmeter, actuated directly by the thermo-electric 
current, and calibrated in temperatures. The other is a 
potentiometer, in which the thermal electromotive force is 
balanced against that of a standard cell. Each type has its 
advantages, but to discuss them would be beyond our pur- 
pose. For complete descriptions of these instruments, read- 
ers are referred to manufacturers’ literature. 

Below 1000 degrees F. the thermostat generally supplants 
the pyrometer. All thermostats depend for their action on 
thermal expansions of materials. One very important type 
employs the Bourdon gage, filled with gas, vapor, or liquid. 
In others, the linear expansion of some solid is amplified 
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through levers to produce the necessary action. A third ‘ype 
utilizes a bi-metallic spring or “motor.” 


Control Panels 


In the electrical part of “on and off” automatic control, 
we have first a primary relay, which is mechanically oper. 
ated by the instrument, and hence must be located thercin. 
Its parts must be made very light to preserve sensitiveness; 
hence it will handle only small currents—not over 1/4 
ampere as arule. This means that even small heating loads 
require secondary relays, which will handle heavier currents, 
As the load current increases, other relays and magnetic con- 
tactors must be added, in cascade. It is now customary to 
mount these and other essential control devices togethe: on 
suitable bases. Such assemblies are known as heating con- 
trol panels, and are somewhat similar in their make-up to 
motor control panels. Their primary function is to make 
and break load currents. Hence a heating control panel must 
include one or more contactors, large enough to handle the 
load. 

It is well to note that heating service for contactors is fre- 
quently more severe than the average industrial motor con- 
trol service. The panel should also be equipped with the 
necessary load and line terminals. As already mentioned, 
it must have a relay to operate the contactors. It should be 
provided with protection against short circuits and grounds. 
For this purpose, fuses are usually supplied on small panels, 
while overload relays are more economical for larger ap- 
paratus. Sometimes a disconnecting switch is mounted di- 
rectly on the panel; however, a separately mounted switch 
is safer, for when open, it leaves the entire panel dead. That 
is an important point for repair work. 

For the sake of safety, control panels should ordinarily be 
enclosed. In some districts, the laws require this to be done. 
The user can provide the enclosure himself, but manufac- 
turers will furnish their panels with correctly designed steel 
eabinets on request. (See Fig. 3) The open panel (Fig. 4) 
is especially suitable for large installations where all con- 
trol can be centralized in a single group. Such a group can 
be isolated in a room to which only responsible persons have 
admittance. (See Fig. 5.) The insulation provided at present 
on control instruments is not suitable for service above 230 
volts. Accordingly, on standard panels for 440-volt loads, 
the control circuits are wired for 110 volts. Standard 220- 
volt panels have 220-volt control circuits. 

Push-button stations are employed for remote control. 
They provide here the same convenience as they do in fam- 
iliar motor controls. Of course, they are rarely mounted on 
the control panel. In oven installations, a door switch is 
frequently used. It is so connected that it breaks the control 
circuit and cuts off the heaters whenever tHe door opens. 
Thus it insures the operator’s safety, and reduces likelihood 
o° serious damage to the heaters while loading. 


Fig. 3. Enclosed Type Standard Industrial Heating Control Panel 
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Multiple Control Circuits 


heaters and their supports, as 


fn large heating equip- 
ments, it is quite common to 
find the heaters connected in 
two or more separate control 
circuits. Such an arrangement 
may be desirable for several 
reasons. In the first place, 
loading conditions that will 
affect the temperature at one 
point in a large oven or fur- 
nace may have very little ef- 
fect on temperatures at other 
widely removed points in 
such a device. Hence it is 
often necessary to establish 
independent zonal control, 
consisting of several circuits, 
each regulated by its own in- 
strument and relays. (See 
Fig. 1.) In a continuous oven 


well as of the walls imme- 
diately adjacent, rises above 
that of the charge; then, 
when the instrument cuts off 
the current, these hot parts 
radiate heat to the chamber, 
raising its temperature. Thus 
the sensitivity of control is 
ruined; but if the heat input 
can be made to balance more 
nearly the outflow, these fluc- 
tuations can be reduced. 

Of the problems that con- 
front those who must produce 
heating eontrol, perhaps the 
most serious is the develop- 
ment of a satisfactory relay. 
Without this, automatic “in- 
termittent” type control could 
not exist. Designers have 


or furnace, these zones can 
be arranged to give the opti- 


thus far found great difficulty 
in combining all the desir- 


mum time temperature cycle able characteristics in one 

for a specific process. This Fig. 4. Open Type Standard Industrial Heating Control Panel with relay: however, they have 
Floor Moun 

flexible type of control should made progress, and relays 

not be considered limited to such large apparatus. Many available today are greatly superior to the best that were 


applications of unit type heaters embody this principle. The 
disadvantage of multiple control circuits lies in the high first 
cost; but that must not be allowed to impede recognition of 
one of electric heat’s strongest merits—flexibility. 

There is another reason for using two or more circuits in 
many cases: The total input of a large furnace, for example, 
may be several hundred kilowatts. Cutting this on and off 
at frequent intervals introduces strong load fluctuations, 
which is undesirable even for the large central station, and 
serious for the isolated plant. It is possible to improve such 
a condition by connecting part of the heaters on one circuit, 
handled only by a knife switch or by a magnetic contactor 
and push-buttons. The other circuit is automatically con- 
trolled. When heating up a furnace or its charge, or when 
operating a continuous furnace under heavy load, both cir- 
cuits are connected; but in the “soaking” period, or when 
running light with a continuous furnace, the manual or “con- 
stant heat” circuit is cut off. One of numerous combinations 
of this type can be made, according to the particular condi- 
tions involved. When loading fluctuates widely, it may pay 
so to arrange the circuits that the total input to either can 
be adjusted at will. In any case, the object is to minimize 
the size and frequency of those fluctuations in electric load 
that are caused by the automatic control. 

This dual arrangement improves one other condition which 
sometimes gives trouble: With relatively high input and fast 
heating, there is a great tendency for furnace temperatures 
to “overshoot.” While current is on, the temperature of the 


to be had two or three years ago. In control developments 
of the future, it is certain that the use of “zonal” controls, 
and of constant heat-automatic combinations will grow rap- 
idly. More scientific location of control points (thermo- 
couples) may be expected. There is also a need for improved 
automatic control of high-speed continuous processes, where 
the “on and off” system has not proved highly satisfactory. 

Reliable control is an indispensable adjunct of electric 
heating apparatus. Nearly all heating equipment is so high- 
powered that it is inherently self-destructive, and its nature 
is such that the control must serve not only as a regulatory 
means, but as practically the sole protection. Every man 
who is responsible for the use of heat in industrial processes 
should know well the possibilities of control. The improve- 
ment of heating operations demands a heat source which 
can readily and accurately be controlled. No fuel can com- 
pare with electricity in this respect; whence, in large meas- 
ure, springs the present widespread and growing use of elec- 
tric heating equipment. 


* * * 


Exports of industrial machinery from the United States 
during the month of June totalled $11,115,000 as compared 
with $10,975,000 for the corresponding month in 1925. Of 
these exports, metal-working machinery represented a value 
of $1,382,400. In this branch there was a decline of 22 per 
cent from the exports in June last year, which were valued 
at $1,788,500. 


Fig. 5. Centrally Located Control for Group of Heat-treating Furnaces 
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Wage Payment and Bonus Systems 


By J. SETON GRAY, Industrial Engineer, Milwaukee, Wis. 


HERE are two general methods for rewarding labor— 
[Tse paying by the hour for the length of time spent in 

the factory; and second, paying for the effort expended, 
measured by the amount of work done, by some method ac- 
ceptable to both employes and management. 

The oldest method of paying for labor is to pay in propor- 
tion to the length of time spent within the factory. Labor 
unions have insisted that their members be paid a given 
rate, regardless of the men’s ability. This method of pay- 
ment removes the incentive for a man to develop efficiency. 
So long as he is on the job, he will get his pay, regardless 
of the effort expended. Employers, realizing this condition, 
have tried to stimulate output by paying a man in proportion 
to his efforts, or so much per piece. There was a great in- 
crease in production, due to this method of payment, and 


when all the costs are added up. But the success of any 
system of rewarding labor depends on the ability of the 
management to get all the foremen and the men to pull 


together for a common purpose—increased production and 
decreased costs. 


The Piece-work System 


Of all the schemes that have been put into effect for stim- 
ulating production, the one most in favor is the piece-work 
plan, provided the men are given what they call a “square 
deal”; that is, when they have succeeded in bringing their 
earnings up to a certain point, the management must not 
take steps to cut piece-rates. In years gone by, when the 
foremen used to set the rates in their own departments, the 
rates often bore no relation to the shortest time that should 


many employers realized they were 
paying men in excess of what would 
be fair earnings; this system also 
caused dissatisfaction in the organiza- 
tion, as all the men wanted to work 
on the most lucrative jobs. Hence, in 
order to keep wages on an even level, 
piece-work prices were cut. The result 
of this was that the men learned how 
much they could produce without be- 
ing cut, and they went to that point 
and no further. 


Objections to the Day Rate Method 


On day work, the man is paid ac- 
cording to time spent in the shop, and 
there is no inducement for him to do 
any more than the average. Of course, 
there are foremen who try to stimulate 
the day worker by their own agres- 
siveness, but at best this is unsatis- 
factory, as the effort of the men is 
only sustained as long as they come 


Any payment plan that will increase 
the output per day per machine, 
even when it does not decrease the 
labor cost per piece, is to be recom- 
mended, because the greater the 
production obtained with practically 
the same overhead charges, the less 


will be the cost of the product. In‘ 


setting piece-work rates, however, 
great care must be exercised to es- 
tablish rates that are fair both to the 
employer and employe. Rates that 
are either too low or too high de- 
feat their own object. If too low, 
there is no incentive for the men to 
exert themselves. If too high, it is 
likely that the men will fear a cut 
in the piece rates if their earnings 
become too great, and will curtail 
their production to a point where 


have been taken to do the job. This 
is still true where no effort is made 
to study the job before setting the 
rate. If, however, the job is intelli- 
gently studied by someone familiar 
with the work, there is no reason why 
rates cannot be established in a fair 
manner, and guaranteed against being 
cut, for a period of time, at least. 
Guaranteed piece-work rates establish 
confidence between the management 
and the men, and the actual produc- 
tion comes closer to what the ideal 
production ought to be. 

When the output of individual men 
is separated, and these men have an 
opportunity to see their production be- 
side that of their neighbors, the spirit 
of competition enters into their work, 
especially if these men are being com- 
pensated in proportion to their efforts. 
They are also inspired to beat their 


in direct contact with their superior. 
By a piece-work plan or some other 


their earnings will appear reasonable. 


own best record, and that of their 
neighbor, if this can possibly be 
achieved, and at the same time in- 


bonus system, the man is compensated 
for the amount of work done, and so long as it is possible 
for him to increase his earnings by increasing his efforts, 
his interest will be maintained. If, however, the worker finds 
that the rate has been set so that it is impossible for him to 
earn more than his regular day rate, he immediately loses 
interest. 

On day work, a man is paid according to the position he 
holds. There may be many men classed in the same position, 
but no two of them produce alike; consequently, this scheme 
of payment is unfair. On the other hand, all men holding 
similar positions and having a day-rate guarantee, according 
to that position, feel they are being given a square deal, by a 
_ bonus or piece-work plan, because they are rewarded accord- 
ing to their efforts. This system creates more satisfaction 
among the workmen, as they feel they are being compensated 
in proportion to their efforts. 

Many shop executives today still hold to the old idea that 
the cheaper labor can be obtained, the cheaper will be the 
product. Usually it is actually the reverse, cheap labor being 
the most expensive in the end. Cheap labor is not so in- 
telligent, and the cost of the equipment damaged. will be 
greater than the increase necessary to obtain more intelli- 
gent labor. Any scheme that will increase output, even when 
it does not decrease the unit labor cost of the article, is very 
desirable, as greater production is obtained with practically 
the same overhead charges, and this means a cheaper product 
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crease their earnings by so doing. 

Dr. Fred Taylor set out to find the time required to per- 
form the job in hand, and having determined this, if a man 
performed the work in this “standard” time, he earned a 
bonus or a premium for so doing. This earned premium was 
reduced in proportion to the increase in the time required 
to perform the work, until a point was reached where the 
man received only his straight day rate, but no premium. 
There have been many modifications of this scheme, but they 
are all based on the same principle—more pay for more 
production. 

Just as soon as it is found out that certain men are not 
earning more than their day rate, steps can be taken to 
determine the cause and to provide the remedy. Often the 
cause can be traced to material not being delivered to the 
operator in sufficient quantities. It will always be found that 
when work is stacked up ahead of a man, he will produce 
to better advantage than if he is working from “hand to 
mouth.” As soon as a workman realizes that, when he does 
not earn more than his day rate, the condition will be in- 
vestigated, he can concentrate on his job and forget every- 
thing else, except devising ways to increase his production. 


Why the Men Prefer Straight Piece-work to the Various 
Bonus Systems 


The reason that piece-work appeals to the men in the shop 
is that there are no mathematical calculations to perform in 


; 
. 


ord: to determine their daily earnings. Every piece that 
passes through a man’s hands represents to him so much 
in is own pocket. The calculation is easy, he can deter- 


mine how much he is earning per hour, and at the end of — 


the day he knows how much he has earned that day. This 
is pot always so readily determined when some of the more 
complicated bortus systems are in effect. 

An incentive, to be really effective, must be paid promptly. 
’ There are many factories where a bonus is paid annually, 
but in order to get the real effect of an incentive, it should 
be paid weekly, or at the outside, monthly. An annual bonus 
is likely to be forgotten until a few weeks before, or after, 
the time of payment. With a monthly incentive you get the 
“kick” from the reward twelve times a year, and incentives 
were devised to produce this “kick.” 

It must be clearly understood that work that does not pass 
inspection will not be counted as completed product. When 
an employe understands this, it increases his sense of respon- 
sibility, and he views his work in a different way than if he 
worked on straight day work, without caring whether his 
product passes inspection or not. 

Incentives, no matter what they are, maintain interest. 
The knowledge that there will be a reward for extra effort 
stimulates interest and tends to keep the attention of the 
men focussed on their work. When 


Suppose a foreman who is earning about $200 a month is 
told: “We appreciate the fact that you are devoting all your 
energy to running your department and are getting good 
results, but we believe that still better results can be ob- 
tained. - The management is willing to pay you for increased 
results, and it is quite possible for you to earn from $50 to 
$75 per month more; but you must understand you will get 
this, not because the company likes you, or because you have 
been here for twenty years, but because you are helping to 
make more money for the company than this department has 
ever made before.” Do you think you would get extra effort 
from a foreman on presenting an offer of this kind? You 
would be surprised at what you would get. The average fore- 
man takes care of his job to the best of his ability, but as 
nobody seems particularly interested in what he is doing, he 
is not inspired to do more today than he has in the past. 

Incentives to foremen are desirable, but must be based on 
exact knowledge. - It is not sufficient to tell a foreman that 
you are going to measure his efficiency; it must actually be 
done, and he must be shown the results. A foreman’s activ- 
ities should be judged under the following classifications: 
Production, labor, cooperation, organization, economy, gen- 
eral efficiency, and safety. These classifications can be still 
further elaborated upon, but it must be kept in mind that 

the foremen look on an incentive the 


ambitious workers see men of their 


own kind promoted to positions of re- 
sponsibility, it stimulates them to re- 
newed effort in the hope that they 
themselves will be equally fortunate 
some day. So long as rates are main- 
tained, it is possible to retain the in- 
terest of a man. If his rates are cut, 
he immediately loses interest in the 
job and nurses a grouch against his 
employer. In such cases, production 
falls off, as no man can produce to the 
best advantage when he has something 
else on his mind, especially when he 
is dissatisfied. 


simplicity. 


check. 


Bonus Plans must be Simple and 
Readily Understood by the Shop Men 
The success of any incentive scheme 

depends on its being understood by the 
men in the factory. If the plan for 
the payment of wages is not under- 
stood by the rank and file of the or- 
ganization, it cannot be a success. In 
many systems, the workman has no 


The success of any bonus or incen- 
tive plan depends largely upon its 
It must be easily under- 
stood by the men in the factory. 
Unfortunately, in many of the sys- 
tems in use, the workman has no 
idea of what he has earned until 
the following day, and in some cases 
he does not know what his earnings 
are until he actually receives his pay 
Although 
methods may be perfectly fair and 
based on an accurate mathematical 
plan, they do not create confidence 
or obtain the whole-hearted coop- 
eration of the men in the factory. 
When the system is such that the 
average workman does not under- 
stand how his earnings are figured, he 
becomes suspicious, and is likely to 
believe that he is being imposed upon. 


same way as the men do—they must 
understand it; otherwise the full ef- 
fect cannot be obtained. 

Measuring the efficiency of a fore- 
man on production can be done under 
the following classifications: Obtain- 
ing maximum output at minimum 
cost; getting material through inspec- 
tion without complaint; and furnish- 
ing material to other departments fast 
enough to meet their production re- 
quirements. 

Efficiency in handling labor ¢an be 
gaged in the following manner: Abil- 
ity to keep all employes busy, elimina- 
tion of over-time, maintaining disci- 
pline, keeping a low labor turnover, 
putting as many employes as possible 
on piece-work or incentive basis, and 
keeping the employes on piece-work 
from working on day work. 

The foreman’s efficiency is also 
measured by his ability to cooperate 
with and secure the cooperation of all 


such payment 


idea what he has earned until the fol- 
lowing day, and in some cases, he does not know until he 
actually receives his pay check for the past pay period. Many 
of these schemes have been quite successful, because the men 
earned substantial bonuses, but in very few cases did they 
have the wholehearted cooperation of the men in the fac- 
tory. The average workman is suspicious, and when the sys- 
tem is such that he does not understand how his earnings 
are figured, he is likely to feel that he is being imposed upon. 

In many factories where incentive schemes that are hard 
to understand are in operation, the foreman of the depart- 
ment actually converts these schemes into some figure that 
can be readily understood and comprehended by the average 
workman, such as so many pieces per hour or so many cents 
per piece. The foreman then instructs his men by telling 
them, “You will receive so much for a certain production,” 
and on this basis the men are satisfied, because they under- 
stand their side of the problem. 


Bonus or Incentives for Foremen 


Incentives applied to the men in the factory have produced 
results that were undreamed of a few years ago; but there 
is no reason why the incentives should stop with the rank 
and file. If results can be obtained in this way with shop 
men, why can’t they be obtained with foremen, and even 
with the factory management, by applying the same or sim- 
ilar methods? 


the other departments and foremen; 
to organize his department so that there is order and system 
in the work of each man; to shoulder full responsibility of 
the whole department; to keep the department clean, and 
maintain aisleways and floors free from scrap and other 
obstructions; to operate the department with a minimum 
amount of supplies consistent with the production; to pre- 
vent waste in material and supplies, and abuse of equipment 
and perishable tools; to dispatch promptly all material to 
its proper destination, so that it does not accumulate where 
it does not belong; to make suggestions on improving the 
product, methods of manufacture, and other points pertain- 
ing to the betterment of the factory and its operation; to 
reduce accidents to a minimum; and to suggest ways and 
means that will assist in eliminating accidents and dangerous 
places in the factory. 

These classifications cover all the functions of a foreman’s 
job, and should be used when placing foremen on an incen- 
tive basis. It may be argued that information on these points 
is hard to secure, and the cost of securing it will be out of 
proportion to the results obtained. As a general rule, how- 
ever, most of this information is available in any reasonably 
organized plant, and it is merely a matter of gathering it 
together and converting it into a form that can be readily 
understood. 

When bonus rewards have been decided on, the general 
superintendent, works accountant, and production manager 
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should review the results, and make any suggestions they 
feel should be made, either in giving a foreman special re- 
ward for results obtained, or calling his attention to failure 
in certain directions. The man who is in charge of the fore- 
man bonus system should be a combination engineer, accoun- 
tant, and production man. He should have a thorough know- 
ledge of the factory and the product, and be able to talk in- 
telligently on any phase of the work with any foreman who 
may desire an explanation of how his bonus award is ar- 
rived at. In a small factory, an incentive system for fore- 
men can be handled directly by the general superintendent, 
but in a large factory, with many foremen, this work must 
be delegated to someone who has mainly this work in hand— 
for example, an understudy of the general superintendent. 


What a Bonus Plan May Accomplish 


As an illustration of what can be accomplished by the use 
of a foreman’s bonus, the following experience may be re- 
lated: In a certain factory, where a great deal of piece-work 
was done, it was the habit of the foremen in certain depart- 
ments to force production all they could; then, when there 
was no more work coming through, the men were put on 
day-work rates until there was another rush of production. 
Figures that had always been available but never used, 
showed that some of these departments were working as 
much as 25 per cent of their time on day work, which actual- 
ly meant that one quarter of their time the men were being 
paid day rates without any production being obtained. When 
the foremen realized that this method of running increased 
their costs, and consequently cut down their bonus award, 
they immediately took steps to see that a steady flow of 
work reached their department, and that there were only 
sufficient men on hand to be kept busy all day long. Many 
foremen were also surprised to learn that men earning sixty 
to sixty-five cents an hour on piece-work would much rather 
go home when the work ran short than be compelled to hang 
around for an hour or two at the forty cents per hour day- 
rate. 

A bonus or incentive to foremen is really a means where- 
by foremen learn what a foreman’s duties are, and as they 
gradually handle their department more efficiently, their 
bonus shows a corresponding increase. It must, however, be 
kept in mind, that all bonus payments are based on concrete 
facts, and not on guesswork, and if the foremen ever suspect 
that their bonus is not being awarded on merit, it will lose 
its effectiveness. 


Further Extension of Incentive Systems 


An incentive can be extended still further—it can be ap- 
plied to the general superintendent and the production man- 
ager. When the schedule for the month has been compiled, 
the work-hours and the payroll should also be compiled. In 
a factory where standards have been applied, it is quite pos- 
sible to forecast the standard time necessary to get out this 
schedule. Based on past performance, the actual time can 
be determined. This may be 20 per cent over the standard 
time. Let the bonus to these executives be based on the 
amount of this excess over the standard practice. If for no 
other reason than to focus the attention of the factory man- 
agement on actual conditions, and to stimulate the natural 
pride of a man in wanting to do better than was ever done 
before, this would have a wholesome effect on the whole 
organization. 

There are other incentives besides financial ones that will 
produce results. All men like to feel that merit will be 
rewarded; if there are opportunities to advance in the or- 
ganization, the deserving men should get them, and outsiders 
should not be brought in. Shorter hours, holidays, or vaca- 
tions can be used in the same way. For example, at one 
time a coal bin was being erected at a steel mill near Chi- 
cago. The iron worker foreman was having trouble in get- 
ting ahead. Finally on a Monday night, he called his gang 
together and told them that at the rate they were going, 
they would not be able to finish the job that week, and as 
there was a penalty on the work, it simply had to be done 
on time. He then told the gang, “Babe Ruth will be here 
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on Friday, and if this job is finished by Friday noon, I'll pay 
you all until Saturday noon, and we'll all go to the baii 
game.” It is needless to say that they all went to the gam: 

In one of the public utilities that furnishes service all over: 
the country, the district manager had trouble in getting 01); 
his reports. The monthly reports from his office always 
lagged behind the other branch offices. Finally he called his 
office force together and told them that there was enough 
help in the office, based on comparisons with other branch 
offices, but the reports were not coming through quickly 
enough. It happened to be in the summer, and he told them 
that if the work was up te date, he was perfectly willing to 
allow them to go home half an hour earlier, and if the work 
could be done in one hour less time, well and good, he would 
allow them to go home one hour earlier and their rate of 
pay would remain the same. This scheme worked well, and 
instead of lagging behind in getting the reports in, this 
office became one of the leaders. 


* * * 


COUNTERSINKING STEEL MOTOR FRAMES 


A special machine employed at the plant of the Westing- 
house Electric & Mfg. Co., in East Pittsburg, Pa., for counter- 
sinking holes on the inside of wide steel motor frames, is 
shown in the accompanying illustration. The holes are used 


Countersinking Holes on the Inside of Wide Cylindrical Steel Rings 


in bolting feet to the frame, and are countersunk to receive 
rivet heads. The machine consists essentially of a base, with 
a column mounted at the left-hand end. Attached to the front 
of the column is a sliding head A in which a countersinking 
tool is held, as seen at B. Power for driving the tool and for 
moving the head up and down on the column is delivered 
through shaft C from a motor on top of the column. 

Work D is placed on carriage E, which has two rollers that 
permit the work to be conveniently rotated in order to bring 
the different holes beneath the countersinking tool. Carriage 
E may be easily slid back and forth on the machine base, 
two flanged wheels on one side running on a flat bar to guide 
the carriage centrally relative to the tool. Head A is lowered 
and raised by simply operating lever F back and forth. Two 
pairs of bevel gears and a connecting horizontal shaft are 
used to convey power from shaft C to the tool-spindle. Ob- 
viously, the reach of head A is sufficient to permit the coun- 
tersinking of holes in the middle of wide frames. 


* * * 
A very simple description of how steel is made—a veritable 


ABC of steel making—has been published by the Inland Steel 
Co., Chicago, Ill. This description, prepared by Walter C: 


Carroll, vice-president of the company, is almost entirely in 
non-technical terms. 
anyone interested. 


Copies of the booklet will be sent to 


: 
> 
: 
xf 
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Notes and Comment on Engineering Topics 


Northeastern Illinois and northwestern Indiana were re- 
cently interconnected by a “super-power” electric line, which 
now links together stations in Ohio, western Pennsylvania, 
West Virginia, Virginia, and Kentucky. Inauguration of the 
service began over a new 132,000-volt transmission line be- 
tween Michigan City and South Bend, Ind., bridging the last 
gap of a super-power system extending into seven states. 


There are two mines in the United States from which 
molybdenum is obtained, one being located at Leadville, Col., 
and the other at Sulphur Gulch, near Questa, N. M. These 
two mines last year produced 97,000 tons of ore, from which 
were produced 864 tons of concentrates, this, in turn, giving 
approximately 550 tons of molybdenum metal. The bulk of 
the molybdenum produced was employed in the manufacture 
of alloy steel. 


Six new electric hoists, three of which will be among the 
largest ever made, are being installed by the Anaconda Cop- 
per Mining Co. in connection with the extension of three of 
its Butte mines to a depth of 5000 feet. This company is now 
mining ore to a maximum depth of 3200 feet. It is probable 
that seven additional mines will be extended to this depth 
later. The three mines to be equipped with new hoists will 
be those known as the Badger State, the Mountain Consol- 
idated, and the Belmont. Each shaft will be equipped with 
two hoists, one a main ore hoist and the other an auxiliary 
hoist. Hoist equipment for two of the shafts will be fur- 
nished by the General Electric Co. and the Nordberg Mfg. 
Co., while the third shaft will be equipped by the Allis- 
Chalmers Mfg. Co. 


For some time it has been considered an economical prac- 
tice to use electrically welded construction in the building 
of pipe lines in the oil fields. Many miles of pipe have been 
laid by this method in the oil fields of the southwestern 
states. The success of electric welding in this field recently 
induced the Union Electric Light & Power Co. of St. Louis, 
Mo., to construct a 10,000-foot steam main, composed of pipe 
ranging from 10 to 20 inches in diameter for a centralized 
steam heating system, by the use of electric welding. The 
Lincoln Electric Co.’s “Stable-Arc” welders were used. Extra 
heavy steel pipe was supplied with beveled ends ready for 
welding. All pipe joints and joints to the steel body fittings 
—both expansion joints and street corner specials—were 
made by the electric arc welding process. 


According to Research Narratives, published by the Engi- 
neering Foundation, brass spinning was invented by Hiram 
W. Hayden, of Waterbury, in 1851. It quickly replaced the 
tedious method of producing cupped articles such as vases, 
pails, pots, other containers, and many ornamental objects, 
by which a disk of metal was hand-hammered and otherwise 
worked until the desired shape was obtained. In spinning, 
the disk is mounted in a chuck, which is rotated at the 
proper speed. By holding suitable tools against the revolv- 
ing metal, it is thinned out over wooden or metal forms to 
ihe intended shape. 


In a paper recently read before the Iron and Steel Institute 
of Great Britain, the subject of the ratio between Brinell 
hardness numbers and the tensile strength of materials was 
‘lealt with by Messrs. Greaves and Jones of the Woolwich 
Arsenal Research Department. According to the experiments 


and tests made, upon which this paper was based, it was 
suggested that, for practical purposes, the ratio of the tensile 
strength (in tons per square inch) to the Brinell hardness 
number, if made equal to 0.21, would apply to heat-treated 
alloy steels with a Brinell hardness number of from 250 to 
400. This ratio should be increased to 0.215 for heat-treated 
carbon steels and for alloy steels with Brinell hardness ntim- 
bers below 250. For medium carbon steels, not heat-treated, 
a ratio of 0.22 should be used, and for low-carbon steels, 0.23. 
Hence, if a heat-treated alloy steel had a Brinell hardness 
of 300, the tensile strength, in tons per square inch, would be 
300 X 0.21 = 63 tons. 


Standard pattern colors have been adopted by the joint 
committee on pattern equipment standardization consisting 
of official representatives from the following national or- 
ganizations: American Foundrymen’s Association, sponsor; 
American Malleable Castings Association; American Insti- 
tute of Mining and Metallurgical Engineers; American So- 
ciety for Testing Materials; Electric Steel Founders’ Re- 
search Group; National Association of Pattern Manufac- 
turers; National Association of Purchasing Agents; Foundry 
Equipment Manufacturers’ Association; Steel Founders’ So- 
ciety of America. All patterns should be painted in ac- 
cordance with the following standard practice: 

1. Surfaces to be left unfinished are to be painted black. 

2. Surfaces to be machined are to be painted red. 

3. Seats of and for loose pieces are to be red stripes on a 
yellow background. 

4. Core-prints and seats for loose core-prints are to be 
painted yellow. 

5. Stop-offs are to be indicated by diagonal black stripes 
on a yellow base. 


The oil-electric locomotive—the most recent development 
in the field of railroad motive power—will soon make its 
appearance in the lumber industry. Announcement has been 
made by the Ingersoll-Rand Co., joint producer of oil-electric 
locomotives with the American Locomotive Co. and the Gen- 
eral Electric Co., that an oil-electric locomotive of the 100-ton 
type had been ordered by the Red River Lumber Co. for use 
in its timbering operations at Westwood, Cal. This locomo- 
tive will be the first oil-electric engine to be placed in ser- 
vice west of the Mississippi River. An oil-electric locomo- 
tive of the type ordered by the Red River Lumber Co. has 
been in service on the Long Island Railroad near New York 
City for the last four months, during which time it has 
demonstrated both efficiency and economy. This locomotive, 
on a run of 537 miles from Erie to New York, pulling a 
loaded freight train, consumed fuel and lubricating oil cost- 
ing $26.15. This was at an average cost per mile of less 
than five cents. No stops were made for fuel or water. Oil- 
electric locomotives of the 60-ton type, in use on other rail- 
roads, have made runs, unattached, at a fuel cost of less 
than 1.3 cents per mile. This is less than the fuel cost’ for 
operating a small automobile. 

Aside from its demonstrated fuel economy, the oil-electric 
locomotive makes other savings possible through the elim- 
ination of turntables, coal tipples, ash pits, and the costly 
water equipment necessary for steam locomotives. As it 
runs with equal facility either forward or backward, with 
control stations at both ends, it is particularly adapted to 
industrial operations, where the single track is the rule 
rather than the exception. It presents the additional ad- 
vantage that it can be installed gradually on any railroad 
or in any industrial operation. Oil-electric locomotives are 


-now in use on six railroads, and have been ordered by four 


other railroads. 
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Platinite is an alloy of iron, nickel, and carbon, which is 
used extensively for scientific instruments for standard 
measurements of length, because of its peculiar quality of 
being practically non-expansive when heated to high tem- 
peratures. It is also used in incandescent electric lamps 
where the wire connections fused into the glass must have 
so small a coefficient of expansion as not to cause fracture 
in the glass. This alloy contains about 46 per cent of nickel 
and 54 per cent of iron, with a very small percentage (0.15 
per cent) of carbon. 


CONDENSATION IN STEAM MAINS 


When steam is turned into the piping system, part of it 
comes in contact with the inner surface of the pipe and fit- 
tings, thus transferring part of the heat to the metal of the 
pipe, from which it is transferred to the atmosphere sur- 
rounding the pipe. As the air near the outside surface of 
the pipe becomes heated to a higher temperature than that 
of the surrounding air, it quickly expands and rises, thus 
making room for cooler air which is, in turn, heated and 
rises, carrying the heat away with it. In this way, a con- 
tinuous stream of cool air passes over the surface of the 
steam pipes, causing part of the steam to condense, or change 
back into the form of water. The condensation that occurs 
when steam fills the pipe, but is not flowing through it, is 
known as “static condensation,” and that which occurs while 
the steam is flowing, is known as “dynamic condensation.” 
The amount of condensation has been found to be practically 
the same in both cases. In order to prevent excessive heat 
radiation and the resulting condensation losses, the steam 
piping system should be well covered or lagged with a good 
grade of non-conducting covering material. No matter how 
carefully the steam piping is covered, however, some water 
is still likely to accumulate in the system, due to condensa- 
tion; therefore, the piping should contain no low spots or 
pockets in which water can collect. 


HYSTERESIS 


Hysteresis, in electricity, is the frictional resistance to the 
turning around of the iron molecules which takes place 
during magnetization or reversal of magnetization. The 
effect is especially noticeable in iron subjected to rapidly 
alternating magnetizing forces, as in generators and in 
transformers. It varies with the frequency and the 1.6th 
power of the intensity of induction. “Aging” is the term 
used for expressing the increase in hysteresis loss in core 
laminations of electrical machines from the continued mag- 
netic reversals at comparatively high temperatures during 
commercial operation. To prevent aging, silicon steel con- 
taining from 2.5 to 4 per cent of silicon is used. This steel 
has a much lower hysteresis loss than ordinary carbon steel. 
It is extensively used in transformer cores. 


HEMP ROPE 


The. fiber of the hemp plant is used for making hemp rope. 
Hemp rope is not so strong as Manila rope of the same size. 
A hemp rope, if dry and untarred, will break from its own 
weight, at a length of about 2800 feet. If wet and tarred, 
it will break from its own weight at about 2000 feet. Some- 
times, when the depths at which ropes are used are very 
great, they are given approximately the form of a body of 
uniform strength, by making them of separate pieces, the 
diameters of which diminish toward the lower end. In this 
way, the stresses in the fibers due to the rope’s own weight 
can be considerably decreased. 


SUPERHEATERS FOR STEAM 


The earliest recorded attempt to use superheated steam i: 
a steam engine is that of Richard Trevethick, an English 
man, who, in 1832, used superheated steam in a condensin: 
pumping engine making eight revolutions per minute and 
having a boiler pressure of 45 pounds per square inch. 
Superheaters are of two general types: Those that are placed 
in the boiler setting in some one of the passes where they 
are exposed to the hot gases on the way to the stack, ani 
those that are constructed with a separate and independently 
fired furnace. Internal superheaters are adaptations to 
existing standard boilers and furnaces, and may be easily 
installed in existing plants, although equally adaptable to 
new ones. ' Independently fired superheaters require the 
construction of a new furnace and grate. In both types of 
superheaters, a coil of wrought iron or steel pipe is ex- 
posed to the hot furnace gases. Through this coil of pipe 
the steam flows on its way from the superheater to the 
engine or turbine. 


MALLEABLE CASTINGS 

Malleable-iron castings are produced by subjecting ordinary 
white iron castings to a special heat-treatment, in order to 
make the castings tougher and to some extent malleable. 
Hard, brittle, white iron castings that have been cast in 
the usual manner are first cleaned to remove any sand 
which may adhere to them, and then are packed in cast-iron 
or malleable-iron boxes or pots, with powdered hematite ore 
or iron scale. The castings are then heated in an annealing 
furnace or oven to a temperature that ordinarily varies be- 
tween 1300 and 1450 degrees F. This heating operation, 
which is commonly known as “annealing,” requires several 
days. Malleable castings have a tensile strength commonly 
varying from 35,000 to 55,000 pounds per square inch with 
from 3 to 8 per cent elongation in two inches. Some cast- 
ings have shown a tensile strength of from 60,000 to 63,000 
pounds per square inch, and even stronger castings have 
been produced. Castings made of malleable iron may be 
subjected to repeated shocks for long periods without crystal- 
lization; they will withstand considerable distortion without 
breaking, and malleable iron has greater rust-resisting 
properties than any of the other ferrous metals. Therefore, 
malleable castings are extensively used on railway equip- 
ment, agricultural implements, and machinery and various 
other classes of work subjected to corrosion and shocks. 
Malleable iron is less susceptible to fatigue failure than steel 
castings. 


AIR RECEIVERS 


Air receivers are used in connection with air compressors 
for the purpose of storing the air, so as to maintain a con- 
stant pressure and equalize the pulsations in the air as it 
comes from the compressor. The receiver also serves the 
purpose of collecting the water and grease held in suspen- 
sion by the compressed air, and cools the air before it enters 
the transmission system. The air receiver plays an important 
part in obtaining the highest efficiency and most economical 
operation of a compressed-air installation. It is essential 
that the cubic capacity of the receiver be in the right propor- 
tion to the capacity of the compressor. The receiver should 
have a capacity of from 15 to 20 per cent of the free air 
capacity of the compressor (per minute), but, in large instal- 
lations, the percentage is sometimes lower, and may vary 
down to about 10 per cent. - To obtain good results, the 
receiver should be placed as near as possible to the com- 
pressor, and, in any case, not more than 50 feet distant. 


Interesting Engineering Items Arranged in Compact Time-saving Form 
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Pin Gearing 


Relation of Involute and Cycloidal Gearing to Pin Gearing as Applied in Watch and 
Clock Mechanisms—First of Two Articles 


By L. E. KING 


a succeeding number of MaAcHINERY deal with some of 

the essentials in the design of pin gearing, particularly 
with reference to its use in watches, clocks, and instruments. 
Information will also be given concerning the advantages of 
this class of gearing for mechanisms in which relatively 
large gear ratios are required and the gear is the driver, 
the amount of power transmitted being very small. 

For the general class of service mentioned, the ‘“engage- 
ment friction” or friction between engaging teeth should be 
as small and as uniform as possible; in fact, this is even 
more important than an absolutely uniform angular velocity 
between the mating gears. The strength of the gear teeth 
in watch and clock mechanisms is of relatively small im- 
portance, because the teeth are always many times as strong 
as would be required for the power transmit- 


Tes article and a second installment to be published in 


From the foregoing, it is evident that the prime essentials 
in gears for this class of work are: (1) Minimum engage- 
ment frictions; and (2) uniform angular velocity ratios at 
all times. Condition (1) requires that there be little if any 
action before the line of centers. The energy lost in engage- 
ment frictions, other things being equal, is proportional to 
the velocity of slippage of the engaging surfaces past each 
other. This velocity of slippage increases with the obliquity 
of the action. It therefore follows that it is desirable to 
keep the obliquity of action as low as possible. A small 
amount of action before the line of centers may not be harm- 
ful so long as the obliquity of such action is nearly zero. 

This loss of energy due to engagement frictions also de- 
pends upon the pressure between the surfaces, the kinds of 
materials of which the surfaces are composed, and the 

smoothness of the surfaces. To these might 


ted. The strength is determined from consid- 
erations of the materials of manufacture and 
the tools used in manufacturing. Interchange- 
ability is of little importance, because nearly 
every train of gears of this kind is different 
from every other one due either to space re- 
quirements or gear ratios or to both. 


Friction Between Teeth 


Since engagement frictions are of such im- 
portance, attention is directed to the differ- 
ence between the friction taking place be- 
tween engaging gear teeth before they have 
reached the line joining the centers of rota- 
tion and after they have passed the line of 


be added the presence of foreign substances, 
such as dirt and oil. As to the pressure be- 
tween the gear teeth, the amount of energy 
to be delivered by a given train may be as- 
sumed as fixed; it follows, therefore, that the 
less the engagement frictions, the less the 
pressures will have to be. Consequently, in 
the case of watches and clocks, less driving 
force being required, longer and thinner main- 
springs may be used, resulting in better time- 
keeping qualities and longer life. 

The kinds of materials are usually consid- 
ered more from the point of view of cost, ease 
of manufacture, resistance to wear, and free- 
dom from corrosion than from their frictional 


centers. The former is sometimes called 
“butting friction,” and may be likened to the 
action between the end of a cane and a sidewalk, when the 
cane is pushed along the sidewalk in front of one; while the 
latter may be likened to the action between the end of a cane 
and a sidewalk when the cane is dragged along the sidewalk 
after one. The former is evidently much greater than the 
latter, and may, if the obliquity of action is great, cause 
excessive losses of energy, vibration, and noise. 

This condition is usually aggravated, especially in the case 
of cut gears, by the scores left in the surfaces of the teeth 
by the cutter. As these scores are parallel to the axes of 
rotation, they tend to interlock with each other. When the 
tooth of a follower is moving toward the tooth of the 
driver, the irregularities of the surfaces tend to dig into 
each other and thus cause excessive resistance to the motion; 
while the irregularities of the surfaces tend to ride over each 
other as the teeth are moving apart. Much better results 
can be obtained with punched than with milled gears, espe- 
cially if proper care is taken in making the dies. In some 
cases, it may be found desirable to shear or burnish the 
working surfaces of the teeth. 
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electrical engineering course at Purdue University, graduating in 1897, 
and was instructor in physics at Purdue from 1900 to 1903. Later he 
as with the Western Electric Co. for nine years in the power apparatus 
manufacturing division, as designing engineer and executive. He then 
conducted a small shop of his own for five years, doing experimental 
vork and designing and building special machinery, a bus‘ness that was 
Jiscontinued on account of the conditions during the World War. He 
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‘Vestern Clock Co. for three years, and as head development designer on 
industrial sewing machines with the Union Special Machine Co. He 
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relation one to the other. In general, how- 
ever, where practicable, the driver and the 
follower should be of different materials, as the resulting 
friction will be less. Regarding the nature of the surfaces, 
these should be as smooth as possible, consideration being 
given to the class of service for which the gears are intended, 
the cost, and available methods of manufacture. 

The presence of dirt will increase the loss of energy. There 
is more or less grit in the dirt, and this grit tends to embed 
itself in the softer surface and lap the harder of the engag- 
ing surfaces, thus causing relatively rapid wear of the harder 
surfaces. In general, oil should not be applied, as its pres- 
ence will aid in the collection of dirt, the presence of which 
can rarely if ever be avoided. The dirt thickens the oil, in- 
creases its evaporation, and may cause a change in the chem- 
ical composition, so that the result is usually a viscous res- 
idue, which causes a greatly increased loss of energy, and 
may frequently cause a stoppage of the action. 

The uniform angular velocity requirement of condition 
(2) will be obtained when the tooth shapes conform exactly 
to the theoretical curves, the center distances are correct, 
the mating gears do not run out of center or wabble, and the 
pitches and tooth lengths are so chosen that at no time will 
one tooth go out of action before the next one comes into 
action. It is evident that none of these things can be ob- 
tained exactly, except possibly the latter. The effects of these 
irregularities in the case of pin gears will be considered 
later. 

General Characteristics of Involute Gearing 


To better show the inherent qualities of the pin gear, the 
general characteristics of both involute and epi-hypo- 
cycloidal gearing will be explained. The pin gear is one form 
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Fig. 1. The Involute Type of Gear Construction 


of the epi-hypocycloidal gear, and it is also a form of spur 
gear. 

It is most essential and desirable, in most classes of spur 
gearing, that the velocity ratio (angular) be constant be- 
tween the two engaging gears. If two cylinders whose axes 
are parallel, be rolled together without slippage, their an- 
gular velocities will be inversely proportional to their diam- 
eters at all times. As such an arrangement would be un- 
certain in its action, teeth are added to each to overcome 
this difficulty. It has been shown in many text-books on the 
subject that if the contacting curves of the teeth are so 
shaped that the common normal to these curves at their 
point of contact cuts the line joining the centers of rotation 
at the same point at all times during their action, these 
curved surfaces will, by the sliding action between them, 
exactly replace the two cylinders in so far as constant an- 
gular velocity is concerned. From this it follows that one 
of the curves may be chosen at random, and it will always 
be possible, at least theoretically, to find such a curve for the 
other that this condition will be fulfilled. For practical pur- 
poses, however, certain curves are in almost universal use. 
The more common ones are the involute, the epicycloid, and 
the hypocycloid. 

The involute is the curve traced by a point in a straight 
line when the line is rolled on a circle; or it may be regarded 
as the curve formed by the end of a thread when it is un- 
wound from about a circle, the thread being kept taut. 
Fig. 1 illustrates the involute type of gear construction. It 
may be observed that: 

1. Either the small or the large gear may be the driver. 

2. If the small gear is the driver, most of the action will 
take place after the line of centers, and the action will be 
relatively smooth; while if the larger gear drives, the action 
is largely before the line of centers, and the action is cor- 
respondingly unsatisfactory. 

3. The obliquity of the action is constant (being along 
the line KDL), and often has to be made relatively large in 
special designs, thus causing a considerable thrust on the 
axes of rotation. 

4.. The teeth are strong, not being under-cut at their roots. 

5. The teeth of gear B must not be so long that they 
protrude beyond a circle through K, with B as a center, or 
interference will take place. In a like manner, the teeth of 
gear A must not extend beyond a circle through L, with A 
as a center. 

6. By moving the gears further apart or closer together, 
so long as interference does not take place, the angular 
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‘the pitch circle (the dedenda). 


velocity ratio will remain constant. This fact is of Very 
great importance in the practical use of gears. 

7. A set of interchangeable gears may be made, it being 
only necessary, in order that every gear in the set will mesh 
correctly with every other gear in the set, that the obiliquity 
of action (the angle between KDL and the common tangent 
to the pitch circles at D), be the same for all of the gears, 
and that the lengths of the pitch arcs be the same. 


Characteristics of Cycloidal Gearing 


The epicycloid is the curve traced by a point in the circum- 
ference of a circle when it is rolled on the outside of another 
circle. The hypocycloid is the curve traced by a point in the 
circumference of a circle when it is rolled on the inside of 
another circle. By the aid of Fig. 2, it will be shown how 
the epicycloid and the hypocycloid, when used as the faces 
of gear teeth may be made to produce constant angular 
velocity ratio between their respective pitch circles. 

Let A and B be the given pitch circles, which when rolled 
together will give the desired angular velocity ratio; and 
let C be the chosen rolling circle. By rolling C on the out- 
side of A, describe the epicycloid Da, and by rolling C on the 
inside of B, describe the hypocycloid Db. If now the circle A 
be turned about its center until the epicycloid Da takes the 
position ea‘, it will have driven the hypocycloid Db to the 
position db’. By the definition of the epicycloid and the 
hypocycloid, are De = are DP, and arc Dd = arc DP; there- 
fore point P on circle C must be a point common to both 
curves ea' and db'. Also by the properties of these curves, 
the line DP is their common normal at point P. But as point 
P is any point, it follows that the common normal to these 
two curves at their point of contact always passes through 
the fixed point D, and therefore they will drive each other 
with a constant angular velocity ratio equal to that of the 
pitch circles. 

The epicycloid in Fig. 2 is evidently the form of the faces 
on the portion of the teeth on gear A that lie outside of the 
pitch circle (the addenda); and the hypocycloid is the form 
of the faces of the teeth on gear B that lie on the inside of 
If circle C or any other 
circle of suitable size be rolled on the inside of pitch circle A 
and on the outside of pitch circle B, suitable curves will be 
generated for forming the dedenda for the teeth of gear A 
and the addenda for the teeth of gear B. It is therefore 
evident, in gears of this kind, that if one of the gears has 
only the addenda and the other the dedenda, the action will 
be either all after the line of centers or all before the line of 
centers, according to whether the former or the latter is the 


driver. This fact often makes it possible, in the case of 
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Fig. 2. Diagram illustrating Principle of Cycloidal Gearing 
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Fig. 3. Example of Cycloidal Gearing 


gears that are to run in one direction only, to so design them 
that the action will all be after the line of centers, which is 
of great importance when smoothness of action is essential. 
It must be understood that the are of action must always be 
greater than the pitch space. 

As the diameter of the rolling circle, Fig. 2, is less than 
the radius of the circle in which it rolls in tracing the hypo- 
cycloid, it may be well to consider the effect of a change in 
the size of this circle. The smaller the rolling circle, the 
more rapidly would the direction of the curve change, in 
both the epicycloid and the hypocycloid, and hence the shorter 
would be both the addenda and the dedenda. In the case 
of the hypocycloid, when the diameter of the rolling circle 
is made equal to the radius of the pitch circle, the result 
will be a straight line coinciding with the diameter of the 
pitch circle. This is usually taken as the limit of the size 
of the rolling circle, as the resulting teeth would be some- 
what narrower at their roots than at the pitch circle, the 
difference being greater, the smaller the diameter of the 
pitch circle. Any further increase in the size of the rolling 
circle would weaken the teeth at their roots. From the fore- 
going, it is evident that if gears are to rotate in one direc- 
tion only, the greatest action after the line of centers may 
be obtained by making the dedenda of the teeth of the fol- 
lower radial; that is, by making the diameter of the rolling 
circle equal to the radius of the pitch circle of the follower. 
The same rolling circle will, when rolled on the outside of 
the pitch circle,of the driver, form the addenda of its teeth. 
If no action is desired before the line of centers, the addenda 
of the follower and the dedenda of the driver are omitted, 
or such portion omitted as will limit the action to the amount 
desired. 

One other case will be considered. If the radius of the 
rolling circle for the hypocycloid were made equal to the 
radius of the circle in which it rolls, the result would be a 
point. Thus this point (or line) would drive before the line 
of centers, or be driven after the line of centers, with a con- 
stant angular velocity ratio, assuming that there are teeth 
on the outside of the other pitch circle whose curved faces 
are epicycloids formed by rolling the first pitch circle on the 
outside of the second pitch circle. As the line is of no prac- 
tical value, it is increased to a pin, and the corresponding 
curve made by a modification of the epicycloid just referred 
to. The details of this construction will be given fully in the 
second installment of this article. 

In Fig. 3 is shown an example of epicycloidal gear construc- 
tion. Here the diameters of both rolling circles are equal to 
the radius of the smaller gear, although it is more often 
advisable to make them different, the diameter of each circle 
being usually about three-eighths of the diameter of the cir- 
cle in which it is rolled. A summary of the general features 
of eycloidal gearing follows: 

1. Hither the larger or the smaller gear may be the driver. 


2. The driving may be both before and after the line of 
centers, or may be all before or all after the line of centers, 
depending on the lengths given to the teeth, the sizes of the 
rolling circles, and the relative sizes of the gears making up 
the pair. 

3. The obliquity of action is variable, being zero at the 
line of centers. The point of contact travels along the cir- 
cumference of the rolling circles; when their centers are on 
the line of centers. The heavy portion of the rolling circles, 
in Fig. 3, is the path of the point of contact. 

4. There can be no interference with this form of teeth, 
as they would become pointed before interference could take 
place. 

5. The angular velocity ratio will not be constant if the 
center distance is not correct or the gears are out of center. 

6. The teeth will be narrower at their roots than will the 
involute, and consequently will be weaker. 

7. A set of interchangeable gears can only be made by 
using the same rolling circles for all gears in the set, and 
for both the addenda and dedenda. This means that the 
diameter of the rolling circle would have to be equal to the 
radius of the pitch circle of the smallest gear in the set, 
which only permits of a relatively small range in sizes, as 
otherwise the teeth will become so short as not to give suffi- 
cient arc of action; the average and maximum obliquity of 
action will also be increased. This type of gear is, therefore, 
not well suited for general interchangeable use. 

The application of the principles referred to in the fore- 
going, to the practical design of pin gearing, will be ex- 
plained in the next and final installment of this article in 
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STRAIGHTENING FIXTURE FOR 
SMALL TOOLS 


By CHARLES KUGLER 


Straightening small tools after hardening is a job that 
must be done with care. This work is often accomplished 
by mounting the tool between centers in the lathe and em- 
ploying a lever to straighten out the bend. This method, 
however, cannot be employed in the case of small tools that 
are not provided with centers. For tools of the latter type, 
the straightening fixture shown in the accompanying illus- 
tration has been found very useful. In many cases, it has 
proved more satisfactory than the lathe method. 

Briefly, the straightening fixture consists of a piece of 
cold-rolled steel A with two slots B in it, and two pieces of 
steel C fastened to A by bolts which pass through the slots B. 
This construction permits the pieces C to be adjusted to suit 
the work. The work £, to be straightened, is placed in holes 
in the members C, and pressure is applied at the desired 
point by means of the bolt F. This bolt has a V-shaped block 
R riveted to the small end, which does not revolve when the 
bolt is turned. 
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Fixture for straightening Small Tools 
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How Lack of Space was Successfully Over- 


come in One Plant by the Adoption of Time- -_ 
and Labor-saving Methods of Handling the Work 


By CHARLES O. HERB 


dustrial plants laid out along modern lines and equipped 
with up-to-date machinery. When buildings are of old 
construction, however, it is often difficult to maintain pro- 


Pensiriat ia demands can generally be easily met in in- 


duction schedules because of cramped quarters and an un- 


satisfactory plant lay-out. Nevertheless, such conditions often 
lead to the development of more efficient methods. 

For several years, the old plant of the Chain Belt Co., Mil- 
waukee, Wis., has been overcrowded with work, and the man- 
agement was confronted with the problem of increasing pro- 
duction in a very limited space. This has been accomplished 
by developing unusual methods of handling raw materials, 
work and scrap. The company also operates and is enlarg- 
ing a new plant on a fifty-nine acre site just outside of the 
same city. So efficient are many of the handling methods 
that were adopted in the old plant simply as emergency 
measures, that they are used in the new plant as well. Some 
of these methods will be described in the following. 


Delivering Material to Machines 


Side bars for certain kinds of chain are punched from bar 
steel 16 feet long. One of the power presses used in an opera- 
tion of this sort is fed, on an 
average, .900 bars per day, 


supplying material was ad- 
opted, four men were kept busy 

trucking the bars to the machines. Now, one man, besides 
the operator, takes care of all the inside work, except during 
car unloading periods, when two men are required. 

About 50 per cent of the trucking formerly necessary on 
the floor of a department of small inclinable power presses 
has been eliminated by feeding the work through chutes or 
spouts from the floor above. The presses are used for per- 
forming second operations on parts. From Fig. 2 it will be 
seen that there is a chute adjacent to each press. Each chute 
has a hinged section which is lowered to an empty metal 
tray for receiving parts dumped into the upper end of the 
chute. On the floor above, the parts are simply stored in 
barrels or bins until required. The machine operators signal 
the man who supplies the work by means of bells. One man 
keeps twelve machines supplied. 


Facilitating Hardening and Tumbling Operations 


Large quantities of small parts are casehardened with the 
equipment seen in Fig. 3. The parts are first heated to the 
desired temperature in the rotary gas furnace, and then 

dumped directly into the 


each press being kept running 
twenty-four hours per day. 
Equipment located adjacent 
to the various power presses 
made it a difficult matter to 
keep the presses supplied 
with bar stock, but this prob- 
lem has been solved in a very 
simple manner. As illustrated 
in Fig. 1, the presses are lo- 
cated close to a wall of the 
building. A window was built 
into the wall adjacent to each 
machine, and the material is 
now simply passed through 
this window from the railroad 
car in which it is received. 
The car is run on a railroad 
siding extending along the 
building. It will be obvious 
that the stock is actually 
passed through an opening 
made by swinging back a 
hinged door at the bottom of 
the window. This door pre- 
vents the admission of more 
air than is necessary during 
cold weather. There are six 
of these power presses, which 


quenching tank of oil. Hidden 
in this tank is the large wire- 
mesh cage or hopper illus- 
trated in Fig. 4, and as the 
parts fall into the oil they 
enter this cage. The deflector 
plates seen in the cage cause 
the parts to roll from side to 
side so that they become thor- 
oughly covered with oil and 
thus uniformly quenched. 

When the entire furnace 
load has been quenched, the 
cage is raised from the pit by 
means of an electric hoist, al- 
though a hand chain hoist, is 
shown in the illustration. The 
spout of the hopper is then 
inserted into a metal barrel 
and the load emptied into the 
barrel by merely operating a 
handle. Transportation to the 
store-room of the tumbling 
department is then an easy 
matter. 

Parts to be tumbled are 
emptied directly into the 
tumbling barrels by a method 
that materially reduces the 


are of 400 tons capacity, and 
before the present method of 
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Fig. 1. Power Press and Adjoining Window through which the Raw 
Material is passed directly from the Railroad Car 


labor of the operator. As may 
be seen in Fig. 6, a chute 
from the floor above ends just 


Fig. 3. Rotary Gas Furnace with Convenient Quenching Tank 


Fig. 4. Cage which is immersed in Tank when Parts are dumped 


Fig. 6. Chute used to feed Work into a Tumbling Barrel Fig. 7. Feeding Parts to Chain Assembling Machines 
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Fig. 2. Overhead Chutes delivering Work to Power Presses ee 

eee e Fig. 5. Two Chutes delivering Different Parts close together 4 


long pins or rivets by means of whic the 
links are assembled together. If the two 
kinds of parts were sent down to the bench 
in one chute, the operator would lose time 
in separating them. In departments fed with 
work from an overhead room in the manner 
described, one man can easily keep twenty 
assemblers supplied. An additional advan. 
tage of the method is that the demand for 
elevator service between floors has 
greatly reduced. 

One department in which it was not de. 
sirable to install the overhead chute system 
is illustrated in Fig. 8. Here trucking diffi- 
culties were eliminated by arranging the 
assemblers on each side of wide benches. 
Bins are provided on each side to receive 
the parts to be assembled, and along the 
middle of the bench is a runway wide enough 


been 


Fig. 8. Assembly Benches having a Runway along the Middle on which the Work is 


trucked to the Various Bins 


over the top of each barrel. When it is desired to load a 
barrel, the barrel is simply opened on top, and the trucker 
on the floor above notified by means of a bell. As he dumps 
the parts into the chute, they fall directly into the barrel. 
At the completion of an operation, the parts are ejected into 
the large metal pan hanging just below the barrel. 


Reducing Trucking in Assembly Departments 


A large part of the chain section of this plant consists of 
assembly departments, and it is in these departments that 
large savings have been made through the reduction of truck- 
ing. In many cases, chutes are used to furnish the parts to 
the assemblers from a store-room on the floor above. Chutes 
employed for delivering parts to a bench where detachable 
chain is assembled by hand are shown in the heading illus- 
tration. Similar chutes are shown in Fig. 7 for furnishing 
chain links to boys stationed at assembly machines. Except 
for feeding a magazine by hand, the operation of these ma- 
chines is entirely automatic. 

Sometimes two chutes are required for delivering two dif- 
ferent kinds of parts close together on an assembly bench. 
This is the case in the operation illustrated in Fig. 5. The 
open chute is used for supplying large chain links, and the 
circular chute on the back of the open chute delivers the 


Fig. 9. View of Centrifugal Oil Separator and Two Chip Hoppers 
leading to Chutes on the Outside of the Building 
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for one truck. Supplies for the men are 
trucked along this runway and dumped into 
the various bins. The parts are brought in 
metal cans from an adjoining room, the floor of which is on 
the same level as the runway of the benches. Hence, the 


Fig. 10. Loading Chips into a Motor Truck direct from the Outside 


Chutes 


trucker is not compelled to push the loaded cans up an in- 
cline. One man keeps between thirty-five and forty assem- 
blers supplied with parts, whereas six men were formerly 
required when the loaded cans were trucked on the floor of 
the department and dumped by hand into the bins of the 
assembly benches. 


Disposal of Chips 


All chips and turnings produced in the machine shop are 
run through the centrifugal oil separator seen near the mid- 
dle of the illustration Fig. 9. Approximately 90 per cent of 
the cutting compound used in the machine shop is reclaimed 
from the chips in this operation. As the chips are taken 
from the separator they are shoveled into one of the hoppers 
on each side of the separator. These hoppers lead to chutes 
extending down the outside of the building, as shown in Fis. 
10, each of which holds about a motor truck load of chips. 
When the hoppers become filled, a dealer in scrap iron sim- 
ply runs a truck beneath the chutes and loads the truck. 

Each of the examples cited has resulted in a considerable 
saving in labor, easier operation, and a cleaner shop. These 
examples illustrate how the means devised in old plants to 
meet certain handicaps may be based on principles that can 
be profitably adopted in more modern plants. Methods deve!: 
oped under the stress of circumstances often set the pace 
for progress. * 
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DIVISION OF LABOR IN TOOLMAKING 


By A. W. FORBES, Forbes & Myers, Worcester, Mass. 


in June MACHINERY, page 806, is described what the author 
terms, the “new method of toolmaking.” Briefly, this method 
consists of the use of specialists for each toolmaking opera- 
tion, the work*sbeing assigned to each specialist from the 
oflice. AS one who uses the old method, and who thinks it 
superior to the new one for most plants, the present writer 
desires to say a few words in favor of the old method. 


An Old Practice Under a New Name 


in the first place, the division of labor in toolmaking is 
nothing new. It has always existed, even in small plants 
with only one toolmaker. 
only a few small machines. He had to go to the blacksmith 
for his forgings, and to the heavy machine departments for 
his bases and heavy machine work. He did that part of the 
toolmaking which he was equipped to do, and he cooperated 
with others inside and outside the plant for the rest. 

When the toolmaker secured an apprentice, another step 
in the subdivision of labor was made. And we must remem- 
ber that apprentices were far commoner some years ago than 
now. The old method regularly included apprentices, so that 
the time which was referred to in the article in June 
MACHINERY as having a rate of $1 an hour under the old 


method should be, in part, only 20 cents an hour, or the ap- 
prentice rate. 


Likes and Dislikes Determine Division of Work 


Increase in the size of the plant to two toolmakers required 
further division of labor. While it might be theoretically 
possible for each of the two to do the same kinds of work, 
this practice is not followed. Each has his likes and his 
prejudices, the kinds of work that he can do well, and the 
kinds on which he fails. Especially in work as varied as 
toolmaking, there is always a division of work according to 
the likes and abilities of the men. Is it reasonable to expect 


that the division would be better if made by a man in the 
office? 


Allowing Men to Select Own Work gets Results 


Under the old method, the division of labor was carried 
as far as the men wanted, but no farther. Some men would 
make the tool complete, for there are some who become ir- 
ritated as soon as anyone else touches their job. Others need 
someone to direct their work continually, for they lose in- 
terest and make mistakes if left to their own resources. They 
cannot work for the first class or there is trouble, but they 
make good assistants to another group. This group includes 
those who want to boss. They are naturally social, and so 
lose interest if they have to work alone; yet they do not get 
along well working under the ordinary person. They need 
to work with some of the second group as assistants. There 
are other kinds of toolmakers who will do good work under 
the proper conditions. 

The old method gives a place for all kinds under compe- 
tent management. The new provides only for a fourth group. 
As long as there is an ample supply of toolmakers, and at 
present the toolmaker is probably the easiest kind of high 
grade ability to hire, it may be an advantage to hire only one 
kind, but should there be a shortage of toolmakers, we can 
keep the new type organization and go back to the old 
method for an added supply. 


One in Authority Should be in Direct Contact with Work 


Another advantage of the old method is concentration of 
authority. While the labor may be subdivided to a consider- 
able extent, the one in authority is on the job, not sitting in 
some distant office and communicating through correspond- 
ence and drawings. He usually tries out the tools himself, 
and if they do not work right, he is the only one to blame. 
The new method gives too much opportunity for disputes. 


In such plants, the toolmaker had 


One of the advantages claimed for the new method is the 
short time required to get out a complicated set of tools, but 
in fact, that is one of the advantages of the old method, pro- 
vided we have the social rather than the individual tool- 
makers. A rush tool is needed. According to the old method, 
it is put up to one toolmaker immediately. He starts a few 
others working on necessary parts, and the job is completed 
before the designing, tool ordering, and routing departments 
would have had time to order the materials and start work 
according to the new method. 


Test Case Proves Old Method Quickest 


The writer knew of one case where a new system had been 
installed. A customer told the office what he wanted, and 
then went to the foreman and told him. Some time later, 
the foreman received a note from the office giving complete 
instructions as to what he was to do and asking what the 
quickest possible delivery would be, as it was a rush order. 
He sent back the reply, “The material is all made, shipped, 
and paid for.” The old method is certainly the quickest, if 
carried out with the idea of giving quick service. 


Fair Comparison of Costs Difficult 


The factors to be considered in determining the relative 
costs of the two systems are so complex that it is not easy 
to make a comparison. Usually the new method is employed 
in such plants as that of the Western Electric Co., where the 
production methods warrant its use, while the old method 
is used in plants where the variety of work makes that 
method unquestionably the cheaper. But even if we grant 
that the new method is cheaper for its particular work, it | 
will not do to pass over the table on page 807 of June 
MACHINERY without challenging the figures. Most of the ar- 
ticle discusses tool designing, drawing, ordering, etc. Accord- 
ing to the old method, much of this was done by the tool- 
maker as he went along, or left merely as an idea in his 
head, so it is included in the cost under the old method. In 
the new method, there is much more time spent on such 
planning work, probably ten times as much, and we find no 
item of cost for doing it. Have men been found who will 
do this for nothing, or how can the work be done at no cost? 
Actually it is a big item, and must be included in any fair 
comparison of costs. 


SWINGING SUPPORT FOR LATHE CHUCK 


By J. R. PHELPS, San Bernardino Shops, 
Atchison, Topeka & Santa Fe Railway 

In doing some classes of lathe work, it is necessary to re- 
move the chuck from the lathe spindle and replace it, pos- 
sibly several times a day. The swinging support shown in 
the accompanying illustration is used to remove the chuck 
and hold it at the rear until it is required again. The chuck 
is held by a rod A which screws into a tapped hole in the 
chuck; hence, when the chuck is to be removed, it is turned 
around until this 
hole is on top. The |- 
rod, which has a 
handle at the top, 
is then screwed in- 
to the tapped hole, 
after which the 
chuck is unscrewed 
from the spindle. 
Arm B is then. 
swung to the rear. 
The vertical section 
of this arm fits in- 
to a piece of steel 
tubing C which is 
clamped to the rear 
of the lathe bed 
in any convenient 
manner. 


Swinging Crane Type of Support for Chuck 
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Design of Coil Springs 


Formulas for Strength, Deflection, and Size—Slide-rule for Spring Calculations 


By LAWRENCE F. SWENSON* 


endless variety of diameters, lengths, sizes and kinds of 
wire, finishes, and types of ends. The purpose of this 
article is to furnish a key to this complex mass, and to act 
as a guide in selecting a spring for certain conditions. The 
formulas and examples given show how the strength and the 
maximum safe deflection can be calculated for any plain coil 
spring. Formulas for the safe load and deflection have also 
been transposed for determining the size of wire or the mean 
radius of a spring for a given strength. In these formulas, 
P= safe load, in pounds; 
= diameter of wire, in inches; 
y == mean radius of coils; 
f = deflection, in inches, for load P; 
N = number of active coils; 
G= modulus of elasticity (torsional); and 
S — safe shearing stress, in pounds per square inch. 
The formulas are as follows: 


|: is a well-known fact that coil springs gre made in an 


=> 
= 


Length under load P equals free length L, or 1.375 — 0.4 = 
0.975 inch. The load P, or deflection f, for values less than 


f P 
the maximum can be found by proportion. Thus —— = —,, 
hi P, 
0.4 8.3 
or when P = 4 pounds then —— = —— and f, = 0.19 inch. 
4 
' 0.4 8.3 
Also, when f; = 0.25 inch, then ——- = —— and P, = 5.2 
0.25 P, 


pounds. 

In applying these formulas, judgment should be used in 
deciding if the estimated values are suitable, and if not, an- 
other attempt should be made. When accurate results are 
desired, care should be taken to allow for the inactive coils 
on each end. The space occupied by these coils enters into 
the over-all length of the spring, but not into the deflection. 
Springs having plain spiral ends that have not been bent to 


3 

make them square with the spring axis have no inactive 
r ie coils; if the ends have been squared, there are two inactive 
: ~~ 0.1963a°8 coils; if plain ends are merely ground, one coil is considered 
dum |— tee, inactive (half a coil on each end); if the ends have been 
0.196388 P squared and ground, there are assumed to be three inactive 
In using these formulas, coils, or one and one-half 

the values for S and @ will saa e. | coils on each end. 
vary for different classes and ¥ Application to Tension Spring 

grades of spring wire. The MWYH 

values for average grades fol- LLLLLZEEETEEEE_EEEEE_IEZE_E_L__ELE_ZEZEZEEZEEEEE! i y The formulas and values 
low: For spring brass wire, for tension springs are the 
S equals 30,000 and equals < > same as for compression 
6,000,000; for spring steel Machincry) springs. For the regular hook 
(tempered), S equals 60,000 or eye, all coils are consid- 


and G@ equals 12,000,000; for 
music wire, S equals 80,000 and G equals 12,000,000. 


Example of Application of Formulas 


An example will now be given to illustrate the application 
of these formulas in designing a compression spring. Assume 
that the free length LZ equals 1.375 inches, the outside diam- 
eter equals 0.5, the wire diameter d equals 0.054 inch (No. 17 
wire), number of active coils N equals 7, and the material 
is tempered steel spring wire. The mean radius 7, load P, 
deflection f, and length of spring when under load P are to 
be determined. The solution is as follows: 

The mean radius is found to be 0.223 inch, since it equals 
(0.5 — 0.054) -+ 2. 


0.196308 0.1963 X 0.0001575 60,000 
P= — = 8.3 pounds 
r 0.223 
maximum safe load 
64N7"°P 64 X 7 X 0.011089 X 8.3 
= 0.4 inch max- 
0.0000085 X 12,000,000 


imum safe deflection. 


*LAWRENCE F, Swenson was born in Worcester, Mass., September 26, 
1592, At the age of fifteen, he went to work as a machinist apprentice, 
and studied mechanical drawing in the evening high schools. After 
spending about four years at the machinist trade, he became a drafts- 
man, working on both machine and tool design. Realizing the need of 
« technical education, he took the mechanical engineering course at 
My entworth Institute, Boston, Mass., graduating in 1917. Following 
«raduation, he-worked as a tool designer for a year and then joined the 
t. S. Army. He was assigned to work at the Watervliet Arsenal, and 
atter a few weeks, was made chief draftsman on tool design and held 
“IS position for one year. Returning to Worcester he went into produc- 
tion work, spending five years as planner, scheduler, rate-setter, and 
assistant production manager. For the last two years he has been with 
the Crompton & Knowles Loom Works, Worcester, Mass., as a standards 
“ngineer. He is now in charge of the standards division of that company. 


ered active. Allowance should 
be made for inactive coils on springs that have tapered ends 
for swivel hooks and those used with plugs screwed into the 
last few coils. 

Tempered steel spring wire is most commonly used, and is 
suitable for all ordinary purposes. Springs made of this wire 
are usually japanned by spring manufacturers, giving a 
bright black surface with good rust-resisting qualities. Music 
wire is used for springs subject to rapid action or where a 
very lively spring is wanted. This wire is usually furnished 
with a bright natural finish. Brass wire is used for low- 
tension springs, and for cases where it is difficult to prevent 
corrosion. 


Construction and Use of Spring Slide-rule 


When a formula has no plus or minus signs and takes the 
form of a fraction, it can be laid out on a slide-rule. Fig. 1 
shows a slide-rule which was made up to give the values P 
and f for a large number of tension and compression springs. 
The results obtained have been very satisfactory. This rule 
has three fixed scales and three movable slides, as shown in 
Fig. 2, and it should be made, preferably, of hard wood. 
White shellac is used to fasten the paper to the wood and 
also to give a protecting coat to the entire slide-rule. On the 
drawing (Fig. 1) of the slide-rule there are trimming spaces 
between the scales, but on the actual slide-rule, the adjoining 
scales do not have these intervening spaces. 

The scales are ordinary logarithms laid out to the power 
of each factor. Before laying out these scales on a single 
sheet of paper, a sample problem should be worked out. This 
problem should be based on a spring of good design and be 
about in the center of the range to be covered. The proper 
location horizontally of the various scales is determined by 
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placing them on the sheet so that all the factors of the sam- 
ple problem fall on a perpendicular line. The factors used 
in making up the slide-rule shown in Fig. 1 can be seen at 
19.2 inches on the bottom scale and on each scale directly 
above. To avoid working with very fine subdivisions, the 
rule should be laid out on a large sheet. Photostats of any 
desired size can then be made for use on the slide-rule. The 
fixed scales are the ones graduated for values of S, P, and f. 

A sample problem that can be worked out on this slide- 
rule follows: Given, a tension spring, 0.5 inch mean radius 
of coils, 0.095 inch diameter wire, 25 active coils, tempered 
steel spring wire, 60,000 pounds per square inch stress; to 
find the safe load and safe deflection. 

The mean radius 0.5 on the upper 7 scale is set under 
60,000 on the S scale; then under 0.095 on the d scale of the 
top slide will be read, on the P scale, 20 pounds, which is 
the maximum safe load for this spring. Thus the load for 
any diameter of wire can be read directly. Following down 
to 20 pounds on the lower edge of the P scale, the diameter 
of wire, 0.095 on the lower wire diameter scale, is set op- 
posite the 20-pound division. The lower slide is next moved 
until 12,000,000 on the G scale matches with 0.5 on the lower 
r seale. Now under 25 (number of coils) on the N scale, 
the safe deflection f is indicated as 4 inches. It will be 
noticed that at this point also, values for f can be read di- 
rectly for any number of coils. 

The following example will show how the proper size of 
wire can be found for a tension spring when a certain 
strength is specified, assuming that the mean radius is 0.4 
inch approximately, the pull at maximum deflection, 5 
pounds, and the material, tempered steel spring wire. 

Set 0.4 inch on the upper 7 scale under 60,000 pounds on 
the S scale. Over 5 pounds on the upper P scale read 0.055 
as the diameter of the wire. It should be noted, at this point, 
that a slight difference in the diameter of wire for the same 
mean diameter of spring makes a great difference in strength. 
A wire twice as heavy as the 0.055 inch diameter gives a 
strength of 40 pounds, against 5 pounds for the smaller wire. 

The slide-rule described in this article was made up as a 
time-saver when it was required to determine the strength 
and deflection for a large assortment of springs. These 
springs were formerly listed, giving only the spring diam- 
eter, length, and size of wire. The calculated strength and 
permissible deflection are very useful in selecting a spring 
for a known load, and when a trial must be made, the next 
stronger or weaker spring can easily be found. 


PLANING SHOES AND WEDGES 


By A. E. MURRAY, Shop Supt., The Chesapeake & Ohio Railway Co. 


In planing the outer surfaces of shoe and wedge flanges 
and the inner surfaces of shoe flanges, special tools are used 


Fig. 1. Straddle Tools for planing Onter Sides of Shoes or Wedges 
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Fig. 2. Tools for planing Inner Sides of Shoe Flanges, Tools being 


in Raised Position occupied during Return Stroke 


which plane both sides at the same time. The straddle tools 
used for the outer sides are shown in Fig. 1. Each tool- 
holder has two cutters, so that both sides are planed as the 
tool feeds downward. The cutters are held in slots at an 
angle of 45 degrees. 

The chains seen in the illustration, which are attached to 
arms extending in front of the tool-holders, are used for lift- 
ing the tools during the return stroke to prevent them from 
being dragged over the planed surfaces, as this would dull 
the tools and mar the work. These chains connect through 
a pivoted lever at the top of the planer housing, with the 
piston-rod of an air cylinder. At the end of the cutting 
stroke, a valve is tripped, which admits air above the piston, 
forcing it down and through the pivoted lever, and thus lift- 
ing the chains and tool-heads. This air valve is again oper- 
ated at the end of the return stroke to exhaust air from the 
cylinder and permit the tool-heads to fall to their working 
position. 

For planing the inner surfaces of the flanges, the tools 
shown in Fig. 2 are used. Each tool has two cutters, the 
distance between which may be adjusted in order to obtain 
the correct distance between the flanges. The upper edge of 
clamping plate A is beveled and bears against a correspond- 
ing surface on the tool-holder; consequently, when the nut is 
tightened, this plate is forced inward and downward, thus 
gripping the cutters firmly between the lower end of the 
plate and the projecting end B of the tool-holder. The illus- 
tration shows the tools raised, in the position they occupy 
during the return stroke. 


AMERICAN MACHINERY IN JAPAN 


According to figures compiled by the Department of Com- 
merce on the machinery imported into Japan in 1924, 50 
per cent was supplied by the United States and 27 per cent 
by Great Britain. In the years immediately preceding the 
war—from 1910 to 1913 inclusive—the United States never 
furnished over 20 per cent of the machinery imports of 
Japan, while Great Britain furnished from 55 to 68 per cent. 
At the present time, Japanese manufacturers make for the 
domestic market a considerable percentage of the smaller 
types of metal-working machines in demand, and offer con- 
siderable competition to the imported product. It is pos- 
sible that in the course of time Japan will practically fill 
her own needs for the smaller and simpler types of metal- 
working machinery, although larger machinery units and 
specialized machinery will continue to be imported for a 
long time to come. The large share of the trade now ob- 
tained by the United States indicates clearly Japanese prefer- 
ence for the equipment built in this country, and shows the 
value of cultivation of the market. 
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The Turret Lathe in the Steel Mill 


Economical Use of the Turret Lathe in Machining only One or Two Parts of a Kind 


AINTENANCE 

M requirements 
in the aver- 

age steel mill keep 
a good sized machine 
shop filled with work. 
Since rolling mill 
equipment is massive 
in proportions, the 
work coming to the 
maintenance shop is 
generally large and 
heavy; also only one 
or two parts of a 


is advanced into the 
approximate position 
by feeding the hex- 
agon turret forward, 
and is then closely 
adjusted to the work 
by simply turning 
the handwheel. 

Typical Steel Mill 

Repair Work 

At A in Fig. 3 is 
shown a forging 
which is machined 
all over in the tur- 


kind are usually put 
through the shop at 
the same time. Be- 
cause of the general belief that the turret lathe is economical 
only for producing large lots of a given part, one would not 
expect to see this machine used in the steel mill repair shop. 
However, when equipped with tooling that is more or less 
universal for a variety of work, the turret lathe has proved 
economical in machining only one or two similar parts. This 
article will show typical examples of work turned out in a 
turret lathe recently installed in a large steel mill by the 
International Machine Tool Co., Indianapolis, Ind. One of 
the parts operated upon weighed about 950 pounds. 


The Universal Tooling Equipment Provided 


The machine installed in this plant has a swing of 24 
inches over the carriage and 26 1/2 inches over the ways, 
while work up to 12 inches in diameter can be passed through 
the spindle. Standard tooling such as shown in Figs. 1 and 2 
has been provided for the machine. Some of the tools are 
oceasionally replaced for others that are required to meet 
the conditions of certain jobs; however, for the ordinary run 
of work, it is seldom necessary to remove any tool-holders 
from the hexagon turret. 

In a typical set-up, there may be a centering tool A, Fig. 2, 
mounted on one face of the hexagon turret for drilling parts 
or for centering parts having an overhanging end that must 
later be supported by a center. The second face of the hex- 
agon turret may be provided with a holder having a taper 
socket for receiving drill shanks, or there may be a tailstock 
center attachment, such as illustrated at B, for supporting 
the overhanging end of the 


Fig. 1. Typical Tooling Equipment with which the Steel-mill Turret Lathe is set up to 
provide for machining a Wide Range of Work 


ret lathe, a roughing 
cut about 1 inch 
deep being first taken 
on all external surfaces, and then a finishing cut approx- 
imately 1/32 inch deep. This and other steel forgings to be 
mentioned contain from 0.40 to 0.50 per cent carbon. The 
part comes to the machine with the hole rough-pierced about 
2 1/2 inches in diameter. Usually the hole is eccentric, and 
this fact made the part difficult to machine by the previous 
method. In the turret lathe operation, the turning and fac- 
ing cuts are taken with the tools on the square turret tool- 
post at the same time that rough- and finish-boring cuts are 
performed by tools mounted on the hexagon turret; however, 
some of the turning and facing cuts should be taken with 
the facing head. The part is turned end for end in the chuck 
to permit machining both ends. By performing the operation 
in the turret lathe, the time per piece is now 1 1/2 hours, 
whereas only two pieces of a smaller size were finished per 
day of 10 hours by the former method. 

The part illustrated at B comes to the machine with an 
outside diameter of about 17 inches and with the hole pierced 
to approximately 3 1/2 inches in diameter. This example 
is now finished in an average time of 2 1/2 hours, whereas 
by the previous method, 12 hours were consumed. The pro- 
cedure in machining this part is practically the same as that 
followed in finishing part A. 

A spur gear that weighs about 950 pounds in the rough, as 
delivered to the turret lathe, is shown at C. About 1 inch 
of stock must be removed from all external surfaces, and the 
hole must be machined from the pierced size of 4 1/2 inches 
in diameter. As in the previous examples, the turning and 

facing cuts are taken with 


work in the turret lathe. On 
the third face of the turret, a 
piloted facing head C may be 
provided, and on the fourth 
face, a slide tool D, Fig. 1. 
The fifth and sixth faces may 
be equipped with a Davis 
boring-bar and a collapsible 
tap, respectively. 

By taking cuts on the work 
with tools mounted on the 
hexagon turret at the same 
time that cuts are taken with 
tools on the square turret 
‘oolpost, large reductions have 
been made in the time re- 
quired for machining these 
parts, as compared with for- 


tools on the square turret 
toolpost while the boring is 
done with tools positioned on 
the hexagon turret. Two cuts 
are taken in the hole and on 
the external surfaces, as in 
the other examples described. 
The teeth are, of course, cut 
after the turret lathe opera- 
tion. Before the turret lathe 
was installed in the shop, two 
entire days, or a total of 20 
hours, were consumed in fin- 
ishing one ‘of these gear 
blanks, whereas the job is 
now performed in 6 hours. 


Operations on Cast-steel 


mer methods. In using the 
tailstock center B, Fig. 2, it 


Fig. 2, Close-up View of the Universal Tooling Equipment provided 
on the Hexagon Turret 


Wheels and a Bevel Gear 
Several steel castings are 
illustrated at D, E, and F, 
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Fig. 4. About 1/2 inch of stock is machined 


all over from wheel D. This part is chucked 
on one hub for finishing the tread, the op- 
posite flange and hub, and the hole. It is 
then turned end for end and rechucked on 
the finished hub for finishing the second 
flange and the hub by means of which it was 
held in the first step. A form cutter on the 
square turret toolpost is employed for finish- 
ing the tread, while two radius tools also 
held on the square turret toolpost are used 
for rounding the flanges. In the method 
previously employed for finishing this wheel, 
two machines were used, one for boring and 
one for turning and facing. Six wheels were 
completed per 10-hour day in the machine 
used for boring, and four in the other ma- 
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chine, whereas one wheel is finished com- 


plete every 2 hours in the turret lathe. 
In machining the wheel E, it was pre- 


1g PIPE TAP 


viously the practice to mount two wheels on 
an axle after they were bored, and then turn 


and face the two wheels together. One 
trouble generally encountered in this opera- 
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tion was chattering of the tools employed 
in cutting the wheel furthest from the face- 
plate. The wheels are now turned, faced, and bored in- 
dividually in the turret lathe, and later assembled on the 
axle. When first placed in the chuck, the wheel is gripped 
along edge X to permit turning the flange and facing the 
adjacent side. It is then rechucked on the flange for turning 
the tread and boring the hole accurately in relation to the 
flange. The side adjacent to edge X is also faced in the 
second chucking. Use is made of the taper attachment in 
finishing the tread. The machining time for turning, bor- 
ing, and facing each wheel complete is now 3 hours, whereas 
the turning and facing time of two wheels was formerly 
10 hours. 

The bevel gear shown at F is first chucked on the periphery 
with the hub forward to permit machining the hub, and 
when this has been accomplished, the gear is rechucked on 
the turned surface. The hole is then rough- and finish-bored 
and the front side of the gear counterbored by means of 
tools mounted on the hexagon turret. A pilot fastened to 
the hexagon turret is then advanced into the bored hole to 
support the gear while roughing and finishing cuts are taken 
on the outside angular surfaces. These cuts are taken with 
slab cutters mounted on the square turret toolpost, the cut- 
ters being ground to the proper angles. About 3/4 inch of 
stock is removed from the angular surfaces. On a rush order, 
the minimum time for finishing this gear by the previous 


method was 5 hours, whereas one gear is now averaged per 
hour. 


Finishing a Forged Bushing and Axle 


Large ladle bushings of the design illustrated at G are 
machined from long hollow steel forgings and cut off to the 


Fig. 4. More Examples of Parts machined economically on the Turret Lathe in Lots 


ranging from One to Six 


desired length. The bushings are turned and rounded at 
one end by means of tools held on the square turret toolpost 
while being bored with tools mounted on the hexagon turret. 
Upon the completion of the boring, a tool on the square 
turret toolpost is employed to cut the bushing off square. 
With this method, there is only one chucking of the bushing, 
and the production time per bushing is 1 1/4 hours. Former- 
ly, the production time averaged 6 hours per bushing. 

The large shaft shown at H is turned from rough-forged 
stock 7 inches in diameter. While the shaft is chucked at 
one end, the opposite end is centered by means of a tool 
mounted on the hexagon turret, and at the same time, faced 
with a tool on the square turret toolpost. The tailstock cen- 
ter mounted on the hexagon turret is then advanced to sup- 
port the overhanging end of the shaft, after which the shaft 
is turned complete. At the end of this step, the center is 
withdrawn, and the overhanging end of the shaft is drilled 
and tapped with tools mounted on the hexagon turret. Fin- 
ally, the shaft is turned end for end in the turret lathe for 
drilling and tapping the opposite end. The machining time 
per shaft averages 3 1/2 hours. In all the examples referred 
to, the production time has been reduced by taking one or 
more cuts simultaneously and by taking heavy roughing cuts. 


s 


REPORT ON RUSSIAN INDUSTRIES 


According to statistics published in Economic Life by the 
Soviet Government, the production of Russian industries dur- 
ing the current fiscal year has increased approximately 45 
per cent, as compared with the production during the fiscal 
year 1924-1925. The greatest increases are noted in coal, 
coke, and pig iron, while the textile industry 


and the factories devoted to agricultural im- 
plement manufacture did not make quite as 


‘e rapid strides. The average number of work- 


ers employed in the industries increased 28 
per cent over the previous year. Present 


plans of the Supreme Council of National 


Economy, which is in control of the state 
industries, call for an increase in production 


of 18 per cent during the coming fiscal year. 
The correspondent of the New York Times 


states that the Soviet administration is mak- 
ing great efforts to improve the supply of 


manufactured goods, which is still insuffi- 


cient to meet the domestic demand of the 
population of ‘Russia. Large exports of 
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tractors from the United States are reported, 
these tractors being generally of smaller 
sizes for farm use. 
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Fuel Oil Furnace Burners for the Forge Shop 


By C. C. HERMANN 


N designing a fuel oil furnace for heating forgings, it 
| is necessary to keep in mind the high temperatures em- 

ployed. The flame temperature of fuel oil is about 4500 
degrees F. This is beyond the endurance of ordinary fire- 
brick, and beyond the actual temperature ordinarily required 
for heating stock that is to be worked. In order to reduce 
the temperature to a point where the furnace lining will 
stand up, it is necessary to introduce about double the 
amount of air theoretically required for combustion. 


Introduction of Excess Air 


The amount of additional air introduced must be varied 
to meet the requirements of the operation performed and the 
nature of the material. For example, ordinary soft steel may 
be successfully bent at a temperature of around 1800 degrees 
F., whereas high-carbon steel may require a temperature of 
from 2000 to 2100 degrees F., if it is to be bent without 
rupturing the outer fibers. 

It should be remembered that, in spite of the introduction 
of excess air, there is always some localization of the heat 
within the furnace combustion chamber. The injected fuel 
impinges on the furnace wall, sometimes in a burning state, 
and as a result, the firebrick lining is melted away at the 
hottest spots. For this reason, every effort should be made 
to avoid the impingement of the fuel directly on the brick 
lining of the walls. It is next to impossible to determine 
before trial how the excess air will affect the flame tempera- 
ture. The best plan in designing the ignition chamber is to 
lay it out along lines proved by experiments to reduce dete- 
rioration to the minimum. 


Conical Ignition Chambers 


In Fig. 1 is shown a conical ignition chamber, which is 
claimed to give a high dilution of the fuel and air. This 
chamber is preferably made with a special refractory block, 
such as shown in Fig. 2, and is designed to fit wholly into 
the furnace wall, as shown at A in Fig. 1. The finished con- 
struction should be such as will permit the replacement of 
this special block without tearing down the adjacent brick- 
work. However, the joint should be thoroughly sealed around 
the block in order to prevent the heat of combustion from 
cracking the brick at this point and the heat from spreading 


outward along the joint to the furnace base. This type of - 


ignition chamber is adaptable for use with burners employ- 
ing low-pressure air for atomization, larger amounts of air 
at atmospheric pressure being introduced for combustion 
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Fig. 1, Conical Ignition Chamber of Fuel Oil Burner 
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Fig. 2. Refractory Block used to form Ignition Chamber 


purposes. The burner is generally located at a distance of 
about 2 inches from the wall of the furnace, in order to pro- 
vide ample space to permit the air to enter the combustion 
chamber without undue frictional resistance. 


Use of Baffle Plate 


With some burners, it is necessary to provide a baffle plate 
on which the injected oil fuel can be impinged in order to 
break it up thoroughly and place it in proper condition for 
further mixing with the air of combustion. The breaking 
up of the oil into its molecular state is generally considered 
to be a function of the burner. However, further assurance 
of this being done may be had by using a baffle wall. A 
common way of accomplishing this is illustrated in Fig. 3. 
The arch A is constructed over the burner B, and the burner 
outlet projected upward against the inner side of the wall. 
The arch is ordinarily subjected to heat on both sides and 
would melt quickly if it were not provided with an air cham- 
ber C, which is connected with the outside air or left open 
to the room. 


Ignition Chamber Design 


A type of ignition chamber designed particularly for use 
with a low air pressure burner, in which all the air of com- 
bustion is introduced through the burner is shown in the 
upper view of Fig. 4. This is a well-known design, and a 
large number are now in satisfactory operation. In the lower 
view of Fig. 4, is shown the burner attached to the chamber. 
However, the only air that passes through the atomizer in 
this case is that required for the atomization process. The 
larger portion of the air required to complete combustion is 
introduced into the furnace through the 4-inch supply pipe 
shown at A. This air enters the furnace in the arch B and 
intercepts the fuel at this point. ? 

The direction of the high-temperature gas stream is such 
that it would impinge the burning fuel against the arch if it 
were not for the in-rushing air from the inlet A, which 
serves to change the direction of the gas stream, carrying it 
into the furnace proper and at the same time thoroughly 
mixing the oil and air. The excess air introduced in this 
manner also serves to keep the combustion chamber arch at 
a relatively low temperature. The maintenance expense is 
therefore reduced by employing this feature. 

In Fig. 5, is shown another type of fuel injecting equip- 
ment which is intended to reduce the cost of furnace main- 
tenance. This burner utilizes steam as the atomizing agent, 
and air to complete combustion. The burner is stationed in 
the center of an air register A, which is provided with a re- 
volving center to adjust the amount of air introduced. The 
air that enters the register strikes the fuel stream at an 
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Fig. 3. Burner provided with Baffle Wall 


angle, and this insures a complete mixing of the air and 
the fuel. 


The Importance of Thorough Mixing 


The problem of thoroughly mixing the air and fuel and 
that of protecting the furnace lining are more or less linked 
together. The air register shown in Fig. 5 is without doubt 
a desirable addition to the oil burner, but there are installa- 
tions in which it is practically indispensable. While as yet 
few are used in forge shop installations, they are quite com- 
monly employed for boiler furnaces, melting furnaces, core 
furnaces, large car-type furnaces, and furnaces for various 
other purposes. In the ordinary forge shop furnace, the ad- 
justable feature is generally eliminated by making the air 
opening around the burner of suitable dimensions to permit 
the proper amount of air to enter the combustion chamber, 
and duplicating this inlet for all burners of a given size. 
The shape of the inlet has considerable bearing on the mix- 
ing of the fuel and air. 

It is inadvisable to inject the fuel into the furnace in other 
than an atomized state. Some of the oil will enter the com- 
bustion chamber in solid globular form, which makes it very 
difficult to supply the correct amount of air required for 
combustion before the oil globules reach the furnace wall. 
Again, referring to Fig. 5, it will be noticed that the register 
is provided with a contracted throat at B, and that the fur- 
nace wall is built up to this throat with fireclay and crushed 
brick. This contraction provides a venturi opening which 
gives the air a high velocity as it strikes the fuel. The fuel, 
atomized prior to its injection, enters the furnace in the 
form of a cone, and the air for combustion strikes this cone 
at the proper angle to insure thorough mixing and at the 
same time prevent free air from entering the furnace. This 
feature is generally overlooked in an ordinary furnace, but 
it can be easily obtained at small additional cost. 

Minimum resistance should be offered the air where it 
enters the furnace. Eddy currents caused by projections in 
the inner opening should be eliminated if possible, and the 
air should be given a whirling motion as it enters, in order 
to facilitate thorough mixing. The latter effect is obtained 
by the incorporation of vents similar to those shown on the 
air register. Next to obtaining the proper dilution of the 
high-temperature gases by the admission of ample air around 
the burner body or by an auxiliary air passage, there is the 
problem of the furnace construction. Firebrick deteriorates 
first around the joints between the brick. The brick edge 
is eaten away by the action of the flame, and as soon as a 
spot is started along the edge, it widens until finally the 
entire brick is involved. The usual furnace temperatures 
range from 2600 to 3000 degrees F. It is not difficult to under- 
stand that the corner of the brick, when exposed to this 
temperature on two sides, readily becomes pliable. 
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If the joint could be made solid and impenetrable, the : ;2 
of the brick would be increased an appreciable amount. T!is 
could be done, in a measure at least, by utilizing a hi.) 
grade of fireclay in the bond and them properly “burning in” 
the furnace lining. While first-class firebrick is generaily 
obtained, an inferior fireclay is usually employed, whereas 
the opposite practice is preferable. The brick has the advan- 
tage of having been burned in the kilns, and has additional 
resistance resulting from this process, whereas the fireclay 
is more or less in a raw state. 


Laying Fireclay Brick 


The actual construction of an oil fuel furnace requires 
careful workmanship. When the clay is applied too thick, 
the bricks are held too far apart, and the life of the lining 
will be shorter than if the bricks are laid very close together. 
For this reason, furnace-lining bricks should be laid with a 
very thin layer of fireclay between them. To accomplish this, 
the clay should be mixed very thin—in fact, just a wash will 
serve the purpose best. Sufficient clay should adhere to the 
brick to fill the voids in the surface when ‘the bricks are 
placed together. 

The effect of the temperature changes on the brick lining 
is another factor to be considered. The furnace should be so 
designed that it can be quickly brought up to the required 
temperature. When cold stock is placed in the furnace, it 
absorbs quickly a considerable amount of heat, and as the 
furnace is generally allowed to cool from two to six times 
daily, depending upon the production schedules, the advan- 
tage of a quick-heating furnace is obvious. If the brick used 
in constructing the furnace could be of uniform texture and 
would shrink and expand uniformly, the frequent cooling off 
and heating of the furnace would not involve any serious 
difficulties. However, it is commercially impossible to obtain 
bricks that are uniform in this respect within close limits. 

One brick expands or contracts more than another, and the 
stresses within the wall vary, causing some of the bricks to 
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Fig. 4. Ignition Chamber designed for Low Air Pressure Burner 
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Fig. 5. Burner using Steam as Atomizing Agent 


crack and crumble. This accounts for the number of bricks 
that invariably fall to pieces when a wall is being taken 
down for repair, while some of the bricks seem solid enough 
to be used in the new wall or lining. It is rarely advisable 
however, to mix old and new brick. A wise practice is to 
store away the old bricks, and when a sufficient number are 
at hand, employ them in relining a single furnace. Another 
practice is to use the old brick in the parts of the furnace 
subjected to the lowest temperature. 

The “burning in” of a new furnace lining is an important 
matter, but is overlooked in many forge shops. Instead of 
starting an oil fire immediately, a wood fire should be built 
and kept up for several hours, in order to warm up the lin- 
ing and evaporate free moisture. A light oil fire may then 
be started, but a heavy flame should not be used until the 
following day. In other words, at least twelve hours should 
be allowed for drying out the lining before placing the fur- 
nace on regular production work. An even longer time 
should be allowed for very large furnaces. The expense of 
drying out a furnace will be more than repaid by the longer 
life of the lining. 


PRODUCTION MEETING OF AUTOMOTIVE 
ENGINEERS 


The production meeting of the Society of Automotive En- 
gineers this fall will be held at the Hotel Sherman, Chicago, 
Ill., in conjunction with the meeting and exhibition of the 
American Society for Steel Treating, September 21 to 23. 
At this meeting the automotive engineers will listen to 
papers on numerous subjects relating to production prob- 
lems, including the design, installation and application of 
conveyors; methods of gear manufacture; inspection; and 
the selection of machine tools. The paper on conveyors will 
be illustrated by motion picture films and other illustrative 
material. The subject of gearing will cover the selection 
of raw materials, machining processes, and heat-treating 
processes. The paper on inspection that will open the in- 
spection session will be followed by a symposium on interest- 
ing inspection devices. A number of chief inspectors of 
automobile plants have agreed to contribute to this sym- 
posium and will describe devices that have been found useful 
for inspection in their own plants. 

The principal topics in the machine tool session will be 
“What Goes Wrong with Machine Tools?” and “Fitting the 
Tool to the Job.” It is hoped that a representative gather- 
ing of machine tool men in the automotive industry and of 
machine tool builders will be present at this session. 

At least two inspection visits will be included in the pro- 
duction meeting program, one of these being to the Kenosha 
plant of the Nash Motor Car Co. 


RECESSING TOOL FOR DRILL PRESS 


By ALBERT A. DOWD 


It is not often necessary to cut a recess on a drilling ma- 
chine, but when such work must be done on this type of 
machine, special tools are required, as in the example illus- 
trated. The work A is a cast-iron frame having three hubs 
set in the form of a triangle on a flat base. One of the hubs 
is shown in section at B. The hole C is drilled, reamed, and 
counterbored, and the small hole D is drilled and reamed 
before the recess EZ is cut. The exact form of the recess is 
not of great importance, because it is used only as a retain- 
ing groove into which a soft bushing is expanded. 

Owing to the small size of the work and the limited space 
available, there was not much opportunity to make tools 
with adjustments, but as the speed was comparatively slow 
and no scale was encountered, this was not a great drawback. 
The construction of the tool is simple and sturdy, consisting 
primarily of a shank F, the upper part of which is tapered 
at G to fit the spindle of the drill press. The lower end of 
the holder is piloted in hole D, to make the tool more rigid. 

The recessing tool H is made of 1/4-inch square-section 
high-speed steel, and is ground on all four sides to a nice 
fit in the hole in the shank of the holder. The hole is cut 
at an angle of 60 degrees in relation to the shank. A slot 
on the upper side of the tool is made to fit the ball end of 
the operating lever K, which is pivoted at M in the body of 
the tool. A filler block O is inserted to give increased rigid- 
ity. The flat spring LZ is used to withdraw the tool from the 
work when the recess is completed. The operating sleeve P 
has a fine knurl to avoid hurting the operator’s hands; the 
inside is ground to a running fit at S on the body of the tool, 
and threaded with a 16-pitch left-hand thread. The portion 
R is ground to an angle, and bears against the end of lever K. 
In use, the operator brings down the drill press spindle to 
the proper depth, and then grasps the knurled sleeve with 
one hand, allowing it to slip slightly and thus causing the 
tool to feed into the work and gradually cut the recess. 
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Hand-operated Recessing Tool for Drill Press 
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What MACHINERY’S Readers Think 


on Subjects of General Interest in the Mechanical Field 


UNSATISFACTORY INSURANCE PRACTICE 


Some of the insurance companies that carry employes’ 

liability insurance use methods that are not altogether satis- 
factory to the employer. Laying the cards open on the table 
should always be considered a good policy in the relations 
between an insurance company and the insured, but it is not 
practised as well as it might be. For example, sometimes 
when an insurance company makes an inspection of a plant, 
everything is apparently all right, because no complaints or 
recommendations are made at the time of the inspection, and 
no warnings are given of unsafe conditions. Nevertheless, 
the visit of the inspector is often followed, shortly afterward, 
by a letter containing a long list of requirements. This 
makes it impossible to explain to the inspector things that 
he may not thoroughly understand or appreciate at the time 
of the inspection. 
- It is the practice of some inspectors employed by large in- 
surance companies to tactfully decline the escort of a factory 
man through the plant being inspected, and if pressed for 
information when he leaves, he will state politely that he 
has no recommendations to make. To the surprise of the 
concern, a list is received in a couple of weeks with a great 
many recommendations—all to be carried out in ten days, 
after which certain penalties will become operative. 

‘These methods are not cooperative; they are not fair, and 
they make the insurance company unpopular. One machine 
shop having over one hundred tools, which had always met 
the requirements of the state factory inspectors and had been 
highly rated in the past by the company that carried its 
insurance, was surprised to receive a list of fifty-four recom- 
mendations following an inspection of the type mentioned 
above. Nearly two-thirds of the recommendations were “re- 
quired” or penalties would be incurred. 

Some of the machines requiring guards could not be lo- 
cated at all, and others were traced from the inspector’s de- 
scriptions only by a process of elimination. The idea, ap- 
parently, is to save all chance of argument on the grounds, 
although this would .be much better than to try to handle 
the matter by correspondence later, when the inspector has 
forgotten the details. The same machine shop had a similar 
experience the following year, and then gave up the private 
insurance company and shifted to state insurance. 

Another machine shop reports a variation of this theme. 
They have two small punch presses. These machines run 
only two or three days a month, and it so happened that they 
were always idle when inspections were made; the tools 
were also removed. Instead of inquiring about the machines 
and the work they did, the inspectors annually put down 
strong requirements in their report for guards. The amus- 
ing part of this is that all of the tools for these machines 
are provided with automatic guards, being so designed that 
the guards are integral with the strippers. More than that, 
the stroke of the machine is only 1/2 inch, which practically 
precludes any chance of a man’s hand or fingers becoming 
caught, even if there were no guards. This shop, year after 
year, returns the insurance company’s recommendation with 
this part blue-penciled and bearing an invitation to step in 
to see the work done on these machines. 

Insurance companies should maintain competent in- 
spectors, and should be willing to give their clients fair treat- 
ment. When it costs even a small shop a thousand dollars 
a year to carry liability insurance, the shop is entitled to 
fair treatment. If the trouble is due to ignorance on the part 
of the inspectors, they should be replaced with more com- 
petent men. 

In the latter connection, the writer might mention that 
the best inspector he ever met was a woman—and the most 
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thorough. She never tore down without putting something 
else in the void. If she was not able to make the foreman 
see what she wanted, she would fashion a model out of paper 
and would demonstrate that her model was so shaped that 
it did not interfere with the work. Inspectors of that type 
are a credit to the insurance companies. 

DonaLtp A. HAMPSON 


THE SUPPLY OF EXECUTIVES 


I read with interest the article entitled “Supplying Exec- 
utives that Meet the Demand” on page 722 of May 
MACHINERY. While the statements regarding the inability 
of young engineers to determine the course they should 
pursue, in order to succeed in the industrial world, and their 
failure to come in contact with those who could point out 
to them the way to success are correct, I feel that the “old 
story” that there is a shortage of executives is not quite 
true, especially in view of the fact that most of the plants 
in the industries in which this saying is so frequently heard 
have been financially successful. While many of the uni- 
versities are teaching subjects pertaining to business and 
business administration, the main object of a school is to 
teach the student to use his brain, that is, to think for him- 
self. One would surely be considered a prophet if one could 
outline a definite program to be followed for the next ten or 
fifteen years that would insure success. 

Not considering the university graduates who obtain posi- 
tions through relationship or family connections, but only 
those who must seek their own place, we find that a large 
percentage of the latter class of graduates find their way 
into the industries each year, and are assigned to minor 
positions, where, if they use their education intelligently 
they are able to work out their own future successfully. This 
world is progressing too fast for anyone to lay out a work- 
able definite plan ten years in advance. As an illustration, 
let us suppose that every university man fifteen years ago 
had a definite course laid out and that they all followed this 
course. Who would now be the executive heads of our in- 
dustrial institutions? My own personal opinion of the whole 
situation in regard to this so-called executive shortage is 
that actually there is no shortage and never has been. 

As stated in the article referred to, the one discouraging 
time of the young man’s life is when he has reached the age 
of thirty-five and wants to go ahead, but finds that he is un- 
able to do so and that there is no one who will tell him the 
reason why. Nearly everyone at this period of his life wakes 
up to the fact that the world is filled with hard working men 
who have fair judgment, are honest, have good characters, 
and many other characteristics that go to make up an exec- 
utive. Why does not someone desire his services as an exec- 
utive? The man naturally wonders. 

As a rule, he will find that there are several employes 
ahead of him of equally good caliber who are in the same 
position as himself. This only indicates one thing, namely, 
that there are plenty of men from whom to select executives, 
and if this were not true the saying that is often repeated 
in industrial plants that no man is so valuable that his place 
cannot be refilled, would not be heard so frequently. 


J. H. WicKMAN 
* * * 


An international aeronautical exhibition, the tenth of its 
kind, is being planned to be held in the Grand Palais des 
Champs-Elysees in Paris, toward the end of the present year. 
Further information may be obtained by communicating 
with the Chambre Syndicate des Industries Aeronautiques, 
9, rue Anatole-de-la-Forge, Paris. 


INSERTED-TOOTH FORMED CUTTER 


In an article entitled “Shop-made Formed Cutter,” on page 
685 of May, 1925, Macuinery, the writer described a single- 
purpose formed cutter. In Fig. 1 of this article is shown a 
formed cutter of the inserted-tooth type, which can be ad- 
apted to varying requirements by changing the inserts. 

While the blades for this particular cutter were produced 
by means of the cutter formerly illustrated, it is not neces- 
sary that a formed cutter ke used to make this tool. Many 
of the simpler shapes can be produced on the inserts direct 
by the use of stock cutters. 

The body is designed along largely conventional lines, al- 
though the proportions are somewhat different from those 
of commercial inserted-tooth cutters. The tool not being in- 
tended for production, the number of blade locations is re- 
duced to six in the example shown, in which the body is 
3 1/2 inches in diameter, the assembled tool making what 
would correspond to a 4-inch cutter. This number of blades 
is ample for the work for which the cutter is intended, and 
in fact, in the instance illustrated, the work was done by the 
use of only three blades, every alternate blade slot being 
empty. 

There is no need to describe in detail the procedure in 
making the machine-steel body A, Fig. 1. It should be noted, 
however, that while the depth of the 1/8-inch slots is un- 
important, the blade slots should be held closely both to a 
uniform depth and width, as otherwise there will be trouble 
in adjusting and holding the blades in exact alignment. 

In arranging the blade blanks B for milling, one finished 
edge rests on the bottom of the vise, as shown in Fig. 2, 
while the adjacent finished edge is used to align the row of 
pieces longitudinally, the opposite, unfinished edge b being 
left slightly protruding beyond the vise jaws on one side. In 
order to produce the correct clearance angle, the row of 


pieces is faced at each end with an angle block C, having 
one face inclined at the desired clearance angle, which 
should be about 6 to 7 degrees in a cutter of the diameter 
shown. 

Hither before or after the form-milling operation, but un- 
der all circumstances without disturbing the pieces, a side- 
cutting mill should be used to face the pieces on the side 
where they were left overhanging the vise. This operation 
squares and accurately aligns that edge with the milled face. 

The cutter shown in Fig. 1 easily paid for its making on 
the one job for which it was used, which was the production 
of three punches. There are many cases where the process 
can be employed to great advantage, both in making dies 
and in other work. It may be added that while the cutter 
previously described, which was made from a turned blank, 
is better suited for generating a shape so far non-existent, 
the cutter here illustrated would be preferable in every case 
where a formed cutter of complementary shape is already 
on hand. 


Santa Ana, Cal. Henry SIMON 


TURNING CAMS ON A LATHE 


The lathe set-up here illustrated has been successfully em- 
ployed in making cams like the one shown at A in the upper 
right-hand corner of the illustration and also on the arbor H. 
The cross-slide feed-screw was removed, and a bolt B secured 
to the slide. At the outer end of this bolt is a spring C, 
which is retained by a nut and washer as shown. A piece 
of 1/2-inch machine steel K is secured to the carriage in 
such a position that it receives the pressure exerted by the 
spring C. The bracket M is fastened to the cross-slide, and 
carries a roller R held in contact with the master cam F by 
the tension of spring C. 
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Fig. 1. Six-blade Inserted-tooth Formed Milling Cutter 


Fig. 2. Method of holding Blade Blanks to obtain Clearance 
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' For example, if it is required to measure «7 
4 1/12 inches, the ordinary rule is used (5 
lay off the distance of 4 inches, and the 1.» 
inch is then laid off by using the thread ga. 
leaf having the profile of a 12-pitch thre: (. 


A The decimal parts of an inch can also ‘0 
easily obtained by using the 10-pitch thread 
gage. 


Saginaw, W. S., Mich. L. Hu 


WIRE FORMING ON A PUNCH 
PRESS 


The die shown in the accompanying illus- 
trations was designed to replace a hand-oper- 


= ated wire-bending fixture in order to increase 


production and secure more uniform results. 
The round tool-steel wire W, Fig. 1, is 0.075 
inch in diameter, and is required to be formed 
as shown at W, Fig. 3. The die-bolster car- 
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Lathe Set-up for turning Cam 


As the lathe spindle revolves, cam F causes the cross-slide 
to move in and out. This movement results in turning cam A 
to a contour corresponding with that of the master cam F. 
The point of the tool S must be in line with the contact sur- 
face of the roller R when the finished cut is taken, in order 
to duplicate the contour of the master cam. The master cam 
and the work are secured to the mandrel by means of set- 
screws, as indicated. The depth of the roughing cuts can, 


of course, be controlled by adjusting the handle P of the 
compound rest. 


Philadelphia, Pa. CHARLES KUGLER 


SPACING THREAD LINES EVENLY 


If a drawing of a threaded part is to have a neat, work- 
manlike appearance, the lines representing the screw threads 
must be evenly spaced. The writer has found that the accu- 
rate spacing of the lines can be easily accomplished by using 
a thread gage, such as all machinists use to determine the 
pitch of a screw thread. The folding leaf of the thread gage 
with the profile of the thread to be drawn is selected, and 
the required spacings laid off or impressed on the drawing 
by pressing the teeth of the gage lightly into the paper or 
tracing cloth. 

A thread gage of this kind is also useful in laying off di- 
mensions involving decimal parts of an inch or fractions of 
an inch that are not found on the ordinary rule or scale. 
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Fig. 1. Wire Forming Die 
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ries the forming block N, the cut-off die 0, 
and the guide block M. The guide block M 
carries the grooved block P through which 
the wire passes. Block M is held in its upper position, as 
shown in Fig. 1, by a spring which permits it to travel down- 
ward into the bolster when struck by the cutting-off punch 
C, as shown in Fig. 2. 

The forming block N carries a slide-block LZ which travels 
in a groove in block Q. Block L is held in its extreme right- 
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Fig. 2. Forming Die at End of Down Stroke 


hand position by a spring. At the outer end of slide L is a 
roller R. On the rear side of the die-bolster is mounted the 
block B, upon which the forming block A is free to slide in 
a vertical direction, being held in its upper position by a 
spring. The latch F, which is pivoted in block B, serves to 
lock the forming block A in its extreme lower position. The 
studs EZ, which are screwed into the punch-holder as shown, 
force the forming block A downward upon the descent of 
the ram. 

The forming punch G is carried in the block H, which is 
pivoted on the punch-holder, the pivot pins being so located 
that block H is permitted to swing slightly. This construc- 
tion has the effect of causing the foot of the forming punch G 
to move slightly in a horizontal direction. A spring normally 
holds block H in the position shown in Fig. 1. The post J 
carries the two cams J and K. Cam I operates on the down 
stroke, while cam K operates on the up stroke. The cam K 
is pivoted so that it swings into a recess in the post J on 
the down stroke, being normally held in contact with the 
stop-pin Y by a spring U. Punch D is made in the form of 
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the letter L, the foot of which serves to dis- 


engage the latch F by coming in contact with 
the arm of the latter on the up stroke. 


“ig. 1 shows the die with the ram in its 
extreme upper position. As the ram descends, 
the cam K passes the roller R on the end of 
slide L, and is swung back into the recess in 
post J without imparting any movement to L. 
The studs # strike the forming block A, carry- 
ing it downward, until the stock is formed 
between the blocks A and B. As block A con- 
tinues to descend, the latch F swings on its 


pivot pin 7, being actuated by a spring, until, 
at the extreme lower position, block A is 
locked in position by the latch F, as shown 


in Fig. 2. The cutting-off punch C, in passing 
die-block O, shears off the stock at the proper 


point. 
As soon as the foot of punch G strikes the 


stock, it swings slightly to the left until the 
block H seats against the under side of the 
punch-holder. Continued movement of the 
ram causes punch G to turn over the end of 


the stock by forcing it between the block N 
and the edge of the slide L. Near the bottom 
of the stroke, cam JZ comes in contact with 
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the roller R at the back of slide L, causing 
it to move to the right and curl the stock 
around the foot of punch G. In the illustration Fig. 2 the 
die is shown with the ram in its extreme lower position. 
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Fig. 3. Punch Member nearing End of Up Stroke 


As the ram begins to ascend, the slide L again returns to 
its left-hand position, while punch G moves slightly to the 
right, which permits its foot to slip out of the hook formed 
on the end of the stock. Block A is held in its lower position 
by the latch F, and serves to act as a pressure-pad to hold 
the stock for the final curling operation, which occurs on the 
upward stroke when the cam K forces the slide L to the 
right, as indicated in Fig. 3, where the die is shown with the 
ram nearing the end of the up stroke. Continued movement 
of the ram causes roller R to ride off cam K, and slide L to 
again return to its left-hand position. 

The foot of the L-shaped punch D makes contact with the 
arm of latch F, unlocking the block A, which returns to its 
extreme upper position, thus completing the cycle of opera- 
tions. The operating leg of the latch F is hinged, so that 
when the slide A is unlocked, the leg will bend slightly at 
the hinge, thus avoiding frictional resistance, which would 


otherwise be present were the foot of the latch F forced to 
slide on block A. 


Philadelphia, Pa. R. H. Kasper 


Punch Member of Progressive Piercing and Blanking Die 


REMOVABLE GUIDE PINS FOR DIE 


The views A, B, and C of the accompanying illustration 
show the punch member of a progressive type of piercing 
and blanking die. The punches at D pierce the stock, after 
which it is advanced and located under the punch E by the 
guide pins F. When it is necessary to regrind the end of 
punch £, the screws G are removed, the retaining plate H 
separated from the holder J, and the guide pins F driven 
from the punch. This method of grinding or sharpening the 
punch obviously consumes considerable time. 

In order to eliminate the necessity for removing the plate 


H, holes were drilled through the holder J at J, and threaded 


plugs K employed to back up the guide pins F. After this 
change was made in the die-holder, it was only necessary to 
remove the plugs K and knock out the pins F in order to 
permit the end of punch £ to be ground. 

Ypsilanti, Mich. FLoyD GRAVES 


UNIVERSAL SWIVEL VISE 


Probably no finer die or mold work, from the point of artis- 
tic workmanship, can be found than that turned out by the 
expert glass mold maker. The intricate designs that must 
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Diemaker’s Vise mounted on Swivel Base 
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be chiseled, scraped, and filed in blocks of cast iron neces- 
sitate working from every side and angle. The ordinary vise 
does not, of course, provide the necessary range of adjust- 
ment for this class of work. In order to meet the workman’s 
requirements, many glass mold shops build special vises sim- 
ilar to the one shown in the accompanying illustration. 

The clamping arrangement of the vise is of ordinary de- 
sign in that it utilizes two bars to guide the sliding jaw, and 
a screw to provide the clamping force. The vise base A is 
mounted on a semi-spherical iron block B, the spherical face 
of which is finished as smooth and true as possible. The 
diameter of the semi-spherical block is made to suit the size 
of the vise used. Generally, a block about 12 inches in diam- 
eter is used, this being suitable for a vise having a maximum 
opening of 6 inches between the faces of the clamping jaws. 
A block of this size should have a depth of about 6 inches. 

The block C is about 2 inches longer and 2 inches wider 
than the diameter of the sphere and about 1/2 inch thicker 
than the depth of block B. The hole bored through the block 
C is 1/4 inch smaller in diameter than the diameter of the 


often made that necessitate discarding one or more of the 
pieces. When the drawing of the piece is quite large, it is, 
as a rule, crossed out by means of diagonal lines instead of 
being completely erased. Some time later changes may 
again be made that require the use of the previously dig- 
carded part. This means that the diagonal “cross out” lines 
must be removed. Now if the cross lines are made on ‘he 
back side of the tracing they can be easily erased, leaving 
the drawing as good as new. 


Cleveland, Ohio Epwarp 


SPOT-WELDER EQUIPPED FOR BUTT- 
WELDING 


A spot-welder can often be adapted for butt-welding oper- 
ations at little cost. The accompanying illustration shows 
how this was accomplished in one case. The work consisted 
of joining the pieces A and B by butt-welding, on a quantity 
production basis. The upper electrode was placed as near 
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Spot-welder adapted for a Butt-welding Operation 


semi-spherical block, and the top edge is beveled slightly, like 
a valve seat, as indicated at D. The spherical base to which 
the vise is bolted rests in the hole in block C. The beveled 
edge at D is lapped to fit the spherical surface of block B. 
The combined weight of the vise and the spherical shaped 
base is sufficient to hold the vise in place in block C, and 
will permit the workman to swing it into any desired posi- 
tion. The type of vise described is not suitable for heavy 
chipping processes, but it is practically indispensable when 
fine finishing operations must be performed. 
Indianapolis, Ind. W. F. SANDMANN 


MAKING CHANGES ON TRACINGS 


It is a common practice, in making tracings for tabular 
data, to draw the lines on one side of the transparent paper 
or tracing cloth and make the lettering on the other side, so 
that when changes are made in the figures or notes, the lines 
are not spoiled by erasures. A similar practice can often be 
followed to advantage on tool or detail tracings, where a 
number of parts are shown on one sheet and changes are 
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as possible to the piece B, and so adjusted that piece B was 
at right angles to the piece A after the weld was completed. 

A collar C was secured to the upper electrode, and the 
lower electrode was provided with a special vise D for hold- 
ing the pieces to be joined. The vise was made from steel, 
and equipped with copper jaws E and F. A fiber installa- 
tion at G serves to prevent the current from passing from 
collar C through link ZL and lever M to the lower electrode. 
The two locating stops H and K, which are secured to the 
vise by screws, are lined on one side with fiber strips so that 
the current is forced to pass from B to A. 

When welding, the operator first clamps part A in the vise, 
after which he places piece B against strips H and K with 
his right hand. He then brings the electrodes together by 
pressing down on a foot-treadle connected with the arm WM. 
This presses part B against part A, thus completing the elec- 
tric circuit. As soon as the electric current has heated parts 
A and B to the required welding temperature, the operator 
forces the parts together by a further movement of lever M, 
thus joining them firmly. 


Nijmegen, Holland H. C. Ten Horn 
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SPECIAL TOOL EQUIPMENT FOR 
MILLING DOVETAIL 


An interesting example of special tool design for high- 
production requirements is shown in the accompanying illus- 
tration. The milling of the dovetail B on the work A was 
formerly done with a single dovetail cutter. In order to meet 
increased production requirements, the double-cutter equip- 
ment was built and put in operation. The work is set against 
an angle-plate C, two of which are mounted on the indexing 
table D. 

The work is located in the required position by means of 
the keys E. Four screws F are employed to draw the work 
back against the finished surface of the angle-plate. One 
fixture can be easily unloaded and a new piece clamped in 
place while the work in the other fixture is being machined. 

The special cutter-head secured to the two over-arms G and 
H can be removed from the machine or replaced very quick- 
ly. The heavy over-arms give the cutter-head exceptionally 
rigid support. The dovetail cutters at M and N are mounted 


milling machine, and is bored out to receive the shaft C. 
Shaft C is a sliding fit in the bored hole in arbor B, and is 
simply a length of cold-rolled steel, one end of which is 
threaded to fit the nut G which holds the work A in place. 
The part D is a piece of round cold-rolled steel which is se- 
curely pinned to shaft C. A pin K, fixed in part D, slides 
freely in a hole drilled and reamed in the flange on arbor B. 
This construction prevents the work from turning on the 
arbor, but allows shaft C to slide in the taper shank B. 

The arbor B and part D are counterbored to receive the 
ends of the heavy spring L. Nut G is turned down at the 
end so that it clears the end-mill employed to cut the cam 
profile. The master cam £E is a piece of cold-rolled steel, 
1/8 inch thick, filed to the required contour and bent into a 
ring through which holes are drilled to permit it to be fast- 
ened to the piece D. Before being fastened in place, how- 
ever, the master cam is casehardened. The shoulder at the 
left-hand end of part D takes the thrust of the roller, so that 
only two or three small screws are required to hold cam EF 
in place. The block H is made of cast iron, and has a hole 
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Tool Equipment for milling Dovetail 


on spindles driven by means of spiral gears P and O. The 
speed of the cutters is slightly greater than that of the mill- 
ing machine spindle. The spiral gear P is mounted on the 
arbor Q, which is driven by the nose-piece R of the milling 
machine spindle. In order to facilitate assembling, the spiral 
gear O is mounted in a bushing S at one end, the diameter 
of which is slightly larger than the diameter of the spiral 
gear. This permits the gear to be readily inserted through 
the bushing hole. The small cutter-arbors can be adjusted 
toward each other a limited amount in order to compensate 
for any change in the diameter of the cutters due to grind- 
ing. Elongated holes in the casing at U and JT permit the 
required adjustments to be made when the split collars 
shown at V and W are loosened. 

Prince Bay, S. I. ALBERT A. Dowp 


CAM MILLING FIXTURE 


The cam milling fixture shown in the accompanying illus- 
tration is used in milling cylindrical cams like the one shown 
in the enlarged view at A. The taper shank B of the fixture 
is turned to fit the taper spindle in the dividing head of a 


drilled through it to permit it to be fastened to the milling 
machine table. The pin 7 on which the guide roller J is 
mounted is held in place in block H by a set-screw 8S. When 
necessary, the set-screw S can be loosened to permit the 
roller J to be raised or lowered. 

In using the fixture, the arbor B is first driven into the 
spindle of the dividing head. The shaft C is then forced in 
the arbor, against the tension of spring L, and block H and 
roller J are located in their proper positions and fastened in 
place. When the crank handle of the dividing head is turned, 
shaft C and the work A are given a rotary and an oscillating 
movement which corresponds to the rise and fall in the 
master cam profile. The profile of the master cam is there- 
fore duplicated on the end of the blank A by tke end-mill. A 
fixture like the one described can also be employed to cut 
cam grooves. Cams having different profiles can be milled 
by changing the master cam E£. 

In some cases, it is advisable to use a master cam that is 
much larger than the cam to be cut, because of the difficulty 
in securing the desired degree of accuracy with a guide roller 
of small diameter. It is important, however, that the propor- 
tion between the diameter of roller J and the diameter of the 
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ENLARGED VIEW 
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Cam Milling Fixture 


end-mill be the same as the proportion between the diameter 
of the master cam and the diameter of the cam to be cut. 
Expressing this rule in terms of a proportion, we have: The 
diameter of the master cam E is to the diameter of the work 
A as the diameter of the roller J is to the diameter of the 
end-mill. The angle X and the dimension Y of the master 
cam should, of course, be the same as for the cam to be cut. 
The diameter of the end-mill should be the same as the diam- 
eter of the roller to be used with the cam. 
Brooklyn, N. Y. Pure F. SHAFRAN 


MACHINISTS’ LAYING-OUT TOOL 


In the accompanying illustration is shown a laying-out tool 
which will be found a useful addition to the various com- 
mercial adjustable squares, dividers, calipers, and protractors 
employed by machinists or, toolmakers for lay-out work on 
plates, bars, castings, etc. In fact, the special tool illustrated 
has been designed to combine in one device, the features of 
several standard tools. It consists essentially of a hardened 
steel plate, about 1/8 inch thick, which is accurately ma- 
chined to the shape shown, and provided with guide buttons 
or stops A, B, C, and D. 

As indicated in the illustration, the hardened steel plate 
has one edge located at an angle of 60 degrees with the base, 
another edge at an angle of 45 degrees, and still another edge 
at an angle of 90 degrees to the two fixed studs C and D. 
The two studs A and B are placed somewhat farther apart 
than the studs C and D, which are located exactly the same 
distance from the scribing edge F. With a tool of this kind 
and a scriber, it is a simple matter to locate the center of a 
shaft, scribe lines at right angles with the edge of a piece 
of work, and draw various lines required in lay-out work. 
The dot-and-dash circle at FH represents the end of a shaft 
in contact with the buttons C and D. When located in this 
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Tool for laying out Work 
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position, the edge F of the tool serves as a guide in scribing 
a center line across the end of the shaft. It is obvious that 
the center of the shaft can be located by scribing two inter. 
secting lines in this manner. 

The view in the upper left-hand corner of the illusi:ation 
shows how the beveled edge G is aligned on the shaft by 
means of the buttons A and B for scribing locating liucs for 
shaft keyways, etc. In constructing the tool, care must be 
taken to see that the stud A is the same height as stud B, 
and that stud C is the same height as stud D. When the 
workman has become familiar with the use of the tool de. 
scribed, he will find that it will save time in laying out work, 

Washington, D. C. G. A. Lurrs 


SPECIAL JAWS FOR TURRET LATHE 
CHUCKS 


In the accompanying illustration, is shown a regular two- 
jaw chuck equipped with special holding blocks. This chuck 
is employed on a Warner & Swasey No. 2-A turret lathe for 
holding the irregular shaped casting shown by the dot-and- 
dash lines at D. The jaw B is fitted with a block C, which is 
shaped to fit the contour of the casting D and is so positioned 
that it centers the work properly in the chuck. The other 
regular jaw of the chuck was entirely removed and the 
special jaw H put in its place. 

The casting D is supported at the three points Z, as shown, 
the three supporting pieces being securely bolted to the body 
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Chuck equipped to hold Irregular-shaped Casting 


of the chuck. The stationary jaw H is fitted with a hardened 
steel slide block F, which is backed up by two heavy springs 
G. The block F is made with a slightly tapered surface 
which bears against the casting at J. When the jaw C is 
tightened on the work, it forces the flange under and against 
the tapered surface on block F until further movement is 
prevented by the locating stops K. The special chuck, con- 
structed as described, not only automatically locates the work 
in the proper position, but also holds it securely while the 
machining operation is being performed. 
New York City 


B. J. STERN 
* * 


MEXICAN IMPORTS OF MACHINERY 


Mexican imports of machinery for industrial purposes 
showed an increase in 1925 of more than $2,000,000 over 
those of the preceding year. The total imports in 1925 were 
valued at $19,717,000, as compared with $17,468,000 in 1924. 
The United States supplied 81.2 per cent of the machinery 
imports of Mexico in 1925, Germany supplied 9.1 per cent, 
and Great Britain 5.9 per cent. There has been a slight 
but steady increase in the imports of machinery into Mexico 
ever since 1923. The market for road-building equipment 
is especially active, and the agitation for the installation 
of more efficient textile machinery may result in the pur- 
chase of new equipment in many textile mills. 
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Questions and Answers 


WHY DOES HARDENED STEEL SOME- 
TIMES EXPLODE? 


H. \.—A drawing punch, 5 inches in diameter and 9 inches 
long, made from 0.90 to 1.05 per cent carbon steel, burst intg 
about six pieces after heat-treatment, the bursting or explo- 
sion being accompanied by a loud report. The punch was 
subjected to the following heat-treatment: It was first placed 
in an electric furnace having a temperature of 800 degrees F., 
and was heated to 1450 degrees F., the time for heating being 
about five hours. Quenching in a bath of salt brine followed, 
the temperature of the punch being reduced to about 600 or 
700 degrees F.; then the punch was placed in an oil bath 
until cold. Ten days after the heat-treatment described, the 
explosion occurred. The steel did not show any defects, but 
it indicated a great amount of strain, and there was a very 
coarse structure. What caused this excessive strain? 


ANSWERED BY AVERY E. GRANVILLE, CLEVELAND, OHIO 


Just what method was used to determine the temperature 
and how long the piece was held at a temperature of 1450 
degrees F., was not stated, but in any case the coarse grain 
indicates that the steel was heated to too high a temperature 
and was “burned.” This might possibly have been due to 
“soaking” it too long at 1450 degrees F., as nothing can be 
gained by letting the piece remain in the furnace after it has 
been thoroughly heated through at the required temperature. 
As 1450 degrees F. seems to be about the right temperature, 
one of two things must have occurred—either the piece was 
heated to a higher temperature than supposed or it was 
“soaked” for a longer time than necessary. 

The hardening method was also faulty. Fully quenching 
such a piece of steel without drawing it at all is inviting 
just such an explosion as described, especially if the punch 
is laid where a cold draft will strike one side. Instead of 
fully quenching the punch, it should be drawn to at least 
430 degrees F. as soon as it has cooled sufficiently to permit 
it to be held in the hand. If the work is not too exacting, 
it might well be drawn to even 500 degrees F., which shows 
a brownish yellow color. Should the last drawing tempera- 
ture be too high, it may be drawn to a straw color, which is 
around 460 degrees F. The exact method of drawing is not 
so important as that it be done quickly in order to relieve 
the stresses set up in the steel by quenching. Almost any 
Piece of steel of the kind described will have a tendency to 
burst suddenly if the stress is not relieved by a certain 
amount.of drawing. A piece made so hard that it is brittle 
will not stand up well under working conditions. 


ANSWERED BY L. SELL, PHILADELPHIA, PA. 


It is not stated whether or not the punch was placed in 
a drawing furnace, but if this was not done, we need not 
look further for the cause of the explosion. The placing of 
the punch in the furnace at a temperature of 800 degrees F., 
and raising the temperature to 1450 degrees F., is in the 
writer’s opinion altogether wrong. The punch should have 
been “soaked” at a temperature of 800 degrees F. until the 
‘urnace temperature and the punch temperature were the 
same, no current being used. This would have reduced the 
‘emperature about 200 degrees, after which the current could 
be applied slowly until.a temperature of 1450 degrees F. was 
reached. This should have taken not less than seven hours. 

The treatment described, which resulted in failure, caused 
the following conditions: The outside of the punch was 
vaised to a temperature of 1450 degrees, but the temperature 
of the center was considerably less, which caused a strain 
‘oO be set up due to uneven expansion. The damage was 


already doné at this point, because when the work was 


quenched, the hardening strain was set up in the unevenly 
expanded piece, which would have been expected to crack 
‘he punch then and there, but did not do so until several 


days later. Two reasons for breaks in hardening any steel, 
which have been known almost as long as the process of 
hardening, are uneven heating and improper drawing after 
hardening. 


ANSWERED BY C. F. BRAINERD, SUPERINTENDENT, 
UNION FORGING CO., UNION, N. Y. 


In the first place, 1450 degrees is just 100 degrees too hot 
for 0.90 to 1.05 per cent carbon steel. The critical point of- 
1350 degrees should have been reached, with a furnace work- 
ing properly, in three hours. The longer a piece of steel is 
left in a furnace after the correct heat is obtained, the 
greater is the tendency to open up and coarsen the grain. 
In this case, heating the steel to 1450 degrees for a period 
of five hours could be expected to give no other result than 
that described. 

The writer would have kept the piece moving in the hard- 
ening bath until cold, next polished the surface sufficiently 
to permit the color to be seen, and drawn the work slowly 
to a light brown color or about 600 degrees F., and then al- 
lowed the piece to cool. Tempering in this way should give 
the punch the correct hardness for standing up under the 
work, and should also relieve the strains as far as possible. 


ANSWERED BY E. B. PAYSON, CATASAUQUA, PA. 


In reply to the inquiry of H. V. in July MAcHINERY as to 
the cause of steel exploding, I would like to give the follow- 
ing opinion. 

The steel mentioned seems to be S. A. E. 1095, which con- 
tains 0.90 to 1.05 carbon; 0.25 to 0.50 manganese, 0.04 phos- 
phorus, and 0.05 sulphur. This steel takes heat-treatment 
“F” which is: 

1. Heat to from 1425 degrees to 1475 degrees F. 

2. Quench in oil. 

3. Reheat to from 400 degrees to 900 degrees F. in accord- 
ance with temper desired and cool slowly. 

Strictly speaking, S. A. E. 1095 is a spring steel. Using 
such a large piece for a drawing punch and quenching it, 
first to 700 and then to room temperature, must have pro- 
duced tremendous strains. These strains should have been 
removed immediately after quenching by drawing to about 
600 degrees to 650 degrees and cooling slowly. The surpris- 
ing part of the incident lies in the fact that it did not crack 
immediately. It must have been machined or ground very 
smooth on all of the surfaces. A slight imperfection on the 
surface would have been sufficient to start a crack. Apparent- 
ly there was no place for the crack to start and so we may 
say that the piece could not wait for a crack to start, but 
exploded, thus relieving all internal strains. 

An analogy of this is found in the physics laboratory, 
where snipping the end off a glass drop causes the entire 
drop to explode, relieving the internal strain caused by rapid 
cooling. 


MEANING OF “DIE-CASTING” 


M. A.—There is some difference of opinion as to the exact 
meaning of the term “die-casting.” What is the generally 
accepted definition of this term? 


A.—The term “die-casting” generally refers to a casting 
that has been made in a metallic mold or die, into which 
molten metal has been forced under the influence of either 
mechanical or pneumatic pressure. When defined in this 
manner, die-castings do not include so-called ‘“die-pressed — 
forgings,” because in this process, the metal placed in the 
dies is not molten, but merely in a plastic or semi-plastic 
condition. The definition also excludes castings that are 
poured by gravity into metallic molds, the latter generally 
being known as “permanent-mold” castings. 
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NEW PROCESS FOR TREATING 
ABRASIVE GRAINS 


The efficiency of abrasive parts, such as grinding wheels, 
rubbing bricks, and sticks, and of polishing grain, depends 
principally upon the size, shape, and strength of the dbrasive 
particles. The grain is obtained by crushing and screening 
the abrasive. Weak grains, irregular in shape, long: and 
slivery, are always 
present at the end 
of this process. 

The Norton Co., 
Worcester, Mass., 
has recently devel- 
oped new.  equip- 
ment for treating 
alundum and crys- 
tolon abrasives by 
a process that elim- 
inates the weak 
grains and pro- 
duces an abrasive 
more uniform in 
size, strength, and 


shape. The claims 

Photomicrograph of Abrasive Grains pro- 
duced by New Process made for grinding 
wheels’ manufac- 


tured from the improved grain are that they have a more 
even structure and present a greater number of cutting par- 
ticles to the work being ground. The grain is more evenly 
spaced in the wheels and more uniform in strength. 


* * 


GROUP VERSUS INDIVIDUAL MOTOR 
DRIVES 


One of the papers to be presented at the technical sessions 
held in conjunction with the Machine Tool Exhibition at 
New Haven, Conn., September 7 to 10, deals with the group 
drive and the individual motor drive for machine tools. This 
paper is prepared by F. H. Penney of the industrial engi- 
neering department of the General Electric Co., Schenectady, 
N. Y. Mr. Penney will deal with the subject from many 
points of view. He does not believe that either type of drive 
is ideal for every and all conditions, but, using his own, 
words: “The experience of the author in the motor. applica- 
tion field inclines him to the belief that, unless all of the 
operating conditions are known, it is difficult to decide which 
would be the better of the two methods, except for certain 
specific applications. There can be no doubt that the in- 
dividually motorized tool is gaining in favor for a great 
many, if not most, applications. There can be little doubt,. 
however, that for a miscellaneous collection of tools, such as 
frequently exists in medium-sized machine shops, both types 
of drive have their place, but what might be particularly 
suitable in one shop might not work out nearly so well for 
another plant where the operating conditions were somewhat 
different. Under some circumstances, therefore, it seems 
that the use of an individual motor for each tool is the proper 
application, while with other conditions, the group drive 
represents at least fairly good practice. There are a great 
many factors entering into the problem, and the author feels 
that only when all of the conditions are known can the cor- 
rect decision be made.” 

In concluding his paper, Mr. Penney states that group 
driving will not go out of use unless there are very unexpect- 
ed developments in the motor field. It is not felt that there 
is now or is likely to be any hard-and-fast rules that will 
prevent the installation of either the individual or the group 
drive. Both systems have advantages and disadvantages, 
and the former must be weighed against the latter as to 
what will be the result in the way of final cost at the end of 
the year. There are, of course, certain industries in which 
it would seem that the group drives are unusually success- 
ful. The textile industry is a good example of this. 
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COMBINATION AIR COMPRESSOR Ann 
ARC WELDER 


A combination air compressor and arc welder, driven jv a 
gas engine and mounted on a single base, has been placed on 
the market by Schramm, Inc., West Chester, Pa. The outfit 
consists of a Buda gasoline engine, a Schramm compressor, 
and a General Electric welding outfit. The complete equip- 
ment may be mounted on a standard two-ton truck or it can 
be made portable by providing steel or rubber-tired wheeis. 
The engine is a 24-horsepower unit running’ at 800 revolu- 
tions per minute. It may be started and operated independ- 
ently of either the compressor or the welding generator. Ve 
compressor is a two-cylinder, water-cooled machine, with a 
capacity of 120 cubic feet per minute, and it is equipped with 
an automatic unloading device. The welding equipment con- 
sists of a belt-driven are welder, with an idler pulley for 
belt tightening. By the use of a Borg & Beck 12-inch clutch 
coupling, either machine may be connected to the engine. 

In field work, the air compressor can be.«used to operate 
drills, grinders, and chipping hammers for cutting, peening, 
calking and cleaning off scale, and it can also be used in 
preparing work for welding. With the welder, light and 
heavy gage steel can be welded, as well as cast iron. After 
the welding is completed, the compressor clutch can be en- 
gaged, and the weld ground or chipped as desired. The out- 
fit weighs about 4000 pounds. 


A COMPRESSOR SET BUILT OF WELDED 
STEEL 


A manufacturer of a line of machinery for pressing clothes 
uses a large number of small motor-driven compressor units 
made largely of electrically welded steel construction. A 
welded steel tank is used in place of the riveted tank former- 
ly employed. It is stated that as the welded tank remains 


A Compressor Unit with Electrically Welded Tank, Motor Frame, 
and Base 


permanently tight, it eliminates air leaks. The power that 
would be saved by the tight welded tank in a period of ten 
years is estimated to be practically equal to the original cost 
of the equipment. A Lincoln Electric Co.’s motor is used 
with the unit. The frame of this motor is also of welded 
steel construction, having welded steel end rings and drop- 
forged feet welded on. 

Both wood and cast-iron bases have been used on smal! 
compressor units. The welded steel base is light for the 
same weight, and costs somewhat less than either wood or 
cast iron. Objectionable vibration of the base, due to the 
reciprocating compressor, has been eliminated by careful 
design of the welded steel members. The outfit is a goo’ 
example of the possibilities of electric welding. 


€ 


New Gridley Single-Spindle Automatic 


spindle automatic turret lathe increase its power so that 

it is possible to use speeds and feeds which take full 
advantage of the latest metal-cutting materials and tooling 
methods. Speeds and feeds can be quickly changed over a 
wide range. The improvements also simplify the installa- 
tion of the machine and reduce maintenance costs. The 
model L machine, as the new machine is termed, is built in 
the 4 1/4-inch size and has just been brought out by the 
Windsor, Vt., plant 


recently made in the Gridley single- 


motor and an auxiliary motor. This simplification of the 
drive is accomplished by a comparatively simple geared head 
having one set of ehange-gears which will change both the 
spindle speed and the feed at the same time, and a second 
set of gears, by means of which the rate of feed may be 
changed independently of the spindle drive. This geared 
head is built into the headstock. 

Power for driving the turret and camshaft, as well as the 
spindle, is delivered to the geared head through a pulley of 
large diameter at 


of the National 
Acme Co. 

The operating prin- 
ciples of the machine 
are the same as 
those of the well- 
known Gridley sin- 
gle-spindle automat- 
ic. Briefly, the ma- 
chine is built around 
a turret of square 
section which is cast 
integral with, and 
supported by, a heavy 
shaft or stem. This 
stem passes length- 
wise through the 
frame of the ma- 
chine, being mounted 
in heavy bearings at 
the front and rear. 
To the four faces of 
the turret are gibbed 


the left-hand side of 
the head above and 
behind the chuck- 
operating mechan- 
ism. The pulley is 
mounted on the 
outer end of a shaft 
which passes entire- 
ly through the gear- 
case and is carried 
in three _ bearings. 
The bearing next to 
the pulley is of the 
roller type to take 
care of the heavy 
belt pull. From Fig. 
3 it will be seen that 
the pulley shaft ex- 


tends through the 
right-hand wall of 
the gear-case and 


has a spur gear on 
the outer end which 


long and narrow 


A Fig. 1. 
tool-slides which are me 


meshes with another 
gear on the end of a 


operated by cams 
parallel to the axis 
of the spindle. 

The turret is 
mounted below and 
slightly to the rear 
of the spindle nose. 
In indexing, it rev- 
olves on its axis, to 
bring a stock stop 
and four tool-slides 
successively into the 
working position. 
The design of the 
slides allows tools to 
be supported with- 
out overhang, and 
permits multiple op- 
erations by mount- 
ing one tool behind 
another. The tool- 
slide tools (turners, 
drills, taps, dies, 


parallel shaft. 
These gears are 
also shown at A, 
Fig. 4, and are the 
change-gears that 
control both the 
spindle speed and 
the speed of the 
camshaft, thus keep- 
ing the feed in 
proper relation to 
the spindle speed. 
Change-gears of dif- 
ferent ratios can be 
readily substituted 
when the cover is 
removed as shown. 
Change-gears B gov- 
ern the speed of the 
camshaft and, there- 
fore, independently 
control the feed. 
They are also fitted 


cte.) are supplement- 


ed by forming tools Fig. 2, Rear View of Gridley Automatic, showing Drive to Cutting-compound Pump 
and Automatic Oiler 


carried on the front 
‘ross-slide and by an inverted blade carried on a swinging 
cutting-off arm. 

The machine differs primarily from its predecessor in that 
‘t is driven either by one broad belt or by a single constant- 
speed motor. On the former machine, two narrow main driv- 
‘hg belts and two auxiliary belts with a special countershaft 
were required, or else a bulky direct-current variable-speed 


with a removable 
cover, and may be 
readily changed as 
the occasion requires. Power is delivered to the mechanism 
of the power-feed bracket through a pinion on the inner end 
of the shaft on which the lower of these change-gears is 
mounted. 

It will be remembered that the Gridley single-spindle auto- 
matic has a mechanism which, by the combination of a di- 
rect drive and a planetary drive, allows the camshaft to 
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operate at a high speed during the indexing and the idle 
tool movements, in order to minimize the non-productive 
time. This mechanism is retained, the power-feed bracket 
being the same as in the old style motor-driven machine. 
The advantage of the new camshaft drive is not only that 
it allows many independent changes of feed, but that it also 
eliminates a second auxiliary belt or auxiliary motor. 

In the spindle drive of the previous machine, there were 
two loose pulleys with a tight pulley between. In the new 
model, two small and large gears on the spindle drive shaft 
mesh with two mating gears keyed directly to the spindle. 
The gears on the spindle drive shaft are mounted on large 
friction clutches, between which there is an operating spool. 
The clutch spool is operated by a swinging fork which is a 
modification of the cam-operated belt-shifting mechanism of 
the old style machine. This swinging fork is operated by 
dogs on the cam-drum directly below it. When the operating 
spool lies midway between the clutch bodies, the clutches 
are both disengaged, the gears do not revolve, and the spin- 
dle remains stationary. When the cam-drum causes the fork 
to throw the operating spool to the left, the left-hand clutch, 
on which the smaller gear is mounted, is engaged to revolve 
the spindle at slow speed. * When the spool is thrown to the 


right to engage the other clutch, the spindle revolves at . 


high speed. 

Thus, by properly locating the dogs on the cam-drum, the 
spindle speed may be controlled to suit various operations, 
the same as in the old model. In this case, however, two 
narrow belts are eliminated, and with them, the power lim- 
itation, slippage, and frequent breakdowns of the previous 
shifting belts. 

The advantage of the geared head is fully as marked when 
the motor-driven machine is considered. Instead of a com- 
bination of two motors requiring direct current and a com- 
plicated system of cam-actuated controllers, there is one con- 
stant-speed motor equipped with a push-button control. With 
the old style machine, special wiring and a direct-current 
generator or rotary convertor were often required, while the 
model L machine uses alternating current. The motor is 
mounted on top of the geared head, and the power is trans- 
mitted direct by a silent chain which passes from a pinion 
on the armature shaft to a large sprocket that takes the 
place of the drive pulley. A guard covers this drive under 
working conditions. 

Other refinements incorporated in the model L machine, 
supplement the increased power delivered by the geared 
head. The spindle has been redesigned for strength and ac- 
curacy, the nose being located by a ground pilot and back 
plate, when screwed into place. The pilot and back plate 
insure concentric rotation of the collets. The spindle bear- 
ings are made of high-speed bronze, scraped to a fit and pro- 
vided with ample oil-grooves. The machine is equipped with 
a force-feed lubrication system that furnishes an adequate 
supply of fresh oil under high pressure to every bearing 


Fig. 3. Geared Head, with Spindle Cover removed to show the 
Mechanism 
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Fig. 4. View of Rear of Geared Head, with Covers removed ‘to 
show Change-gears, etc. 


while the machine is in operation. The front spindle bear- 
ing is given a double supply through two independent feed- 
pipes. Tools and work are flooded with cutting compound 
under pressure “to cool them and wash away all chips. One 
operator can run several machines, and they may be quickly 
retooled for other work when short runs are completed. 


OBITUARIES 


ALBERT Morris May, president of the Peerless Automatic 
Machine Co., 1970 W. 77th St., Cleveland, Ohio, died July 21, 
at the age of seventy years. 


Wittram Howarp Tims, for a number of years superin- 
tendent, and, since January 1 of this year, general manager 
of the Abbott Ball Co., Hartford, Conn., died July 17. 


CHARLES T. WILSON, traveling representative for William 
Sellers & Co., Inc., Philadelphia, Pa., died at his home in 
Haddonfield, N. J., on July 18, after a long illness. He was 
sixty-five years of age, and had been connected with William 
Sellers & Co. for forty-six years, having entered the com- 
pany’s employ in 1880. He worked in the shops until 1893, 
when he was placed on the road as machine demonstrator 
and salesman, continuing in that capacity until his last 
illness. 


FRANKLIN S. Terry, of Cleveland, Ohio, vice-president of 
the General Electric Co., and for years a leader in the in- 
candescent lamp business, died suddenly of heart failure at 
his summer home at Black Mountain, near Asheville, N. C., 
on July 23. Mr. Terry was born in Ansonia, Conn., in 1862. 
In 1889, he organized the Incandescent Lamp Co. of Chicago. 
He also founded the National Lamp Co., which was later 
merged with the General Electric Co., Mr. Terry remaining 
with the National Lamp Works, Nela Park, Cleveland, Ohio. 
He was also one of the organizers of the National Electric 
Light Association. 


Joun D. SEtts, former sales manager of the Royersfor« 
Foundry & Machine Co., Royersford, Pa., died July 29 a! 
Atlantic City, at the age of sixty-nine years. Mr. Sells wa: 
born in Atlanta, Ga. He was a graduate of the University 
of Georgia, class of 1878, and took a post graduate cours: 
at Lehigh University. Both of these courses were in law. 
which he practiced for ten years until he entered busines. 
first becoming associated with Charles Bond Co., Philade' 
phia, Pa., and afterwards becoming sales manager for tl 
Royersford Foundry & Machine Co. Later he occupied tl” 
position of director of sales, from which he retired fou’ 
years ago. 
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\ (LLING ALUMINUM WASHING-MACHINE 
CASTINGS 


\ir is used to operate the cutter-spindle and work-holding 
climps of a plain “Motor-in-Base” milling machine recently 
puilt by the Kearney & Trecker Corp., Milwaukee, Wis., for 
removing fins 0n the inside edges of aluminum castings for 
washing machines. In Fig. 1, a rough casting is shown at 


Fig. 1. Aluminum Castings, the Inner Edge of which is milled with 
Air-operated Equipment 
the left, and a finished casting at the right. The square hole 
with rounded corners is milled automatically by using a 
combination of a rotary table and-a reciprocating slide. The 
milling feed is at the rate of 80 inches per minute. 

As may be seen from Fig. 2, the work is located on four 
hardened and ground buttons which are fastened to the 
outer ends of air-operated clamping plungers. For square- 
ness, the work is located by the lower edge of the casting 
entering two slotted rack pins on one side of the fixture. 
The work is held in the fixture by an air plunger, the ends 
of which are provided with hardened, serrated toggle plates. 
After a piece of work has been chucked, the vertical spindle 
is automatically lowered into the working position by an air 
cylander, both the vertical movements of the cutter-spindle 
and the clamping of the work being controlled by means of 
one foot-operated valve. The air cylinder that actuates the 
spindle is contained in the top of the spindle head. 

The milling is done with a special formed cutter which 
rounds the edges to the correct radius. During the opera- 
tion, the reciprocating slide, on which the table rotates, is 
guided back and forth by means of a cam. When the milling 
of a casting has been completed, the fixture is automatically 
stopped by a trip, attached to the rotary table, which dis- 
engages the clutch. Air is then applied by operating the 
foot-control to return the spindle to the upper position and 
to unclamp the work. The spindle is mounted in Timken 


Fig. 2. Removing One of the Aluminum Castings from the Rotary 
Table mounted on a Reciprocating Slide 


roller bearings. In this operation, the production averages 
60 pieces per hour. The cutter has a speed of 1500 R.P.M. 

This machine, engaged in the operation described, will be 
shown by the Kearney & Trecker Corp. at the exhibition of 
the Society for Steel Treating in Chicago, September 20 to 24. 


* * * 


A HANDBOOK ON DRILL SPINDLES 


A book that will prove valuable for reference in every 
machine shop has just been brought out by the Jacobs Mfg. 
Co., Hartford, Conn., maker of Jacobs chucks. This book, 
which is known as “The Spindle Book,” lists the kind of 
taper or size of chuck that will fit into the spindle of prac- 
tically every machine intended for drilling or boring. For 
example, taking a well-known make of drilling machine, the 
book gives the information that the 4-, 5- and 6-foot plain 
and the 5- and 6-foot universal radial machines have a No. 5 
Morse taper in the spindle. When the capacity of the ma- 
chine can be designated by the maximum size of drill for 
which it is intended, the capacity is given in this way also. 
For example, for a given line of sensitive drilling machines, 


Fig. 3. View of the Operation in which a Formed Milling Cutter is 
employed 
it mentions that the machine known as No. 2 has a capacity 
for 7/8-inch drills, and the spindle is provided with a No. 2 
Morse taper. When the spindle is specifically built for a 
given size of chuck (Jacobs as well as other makes), this is 


also stated. 


The book gives the information mentioned for drilling 
machines of all types; electric, pneumatic, and flexible shaft 
portable tools; bench grinders; tapping machines and tap- 
ping attachments; lathes, screw machines, and centering 
machines; woodworking machinery; valve refacing ma- 
chines; and drill and tap grinders and other special-purpose 
tools. In addition, it contains sections on methods of fitting 
chucks to machine spindles, and arbor specifications. 

The completeness of the information given may be judged 
from the fact that 73 different drilling machine manufac- 
turers, 52 makers of portable tools, 26 makers of tapping 
machines and attachments, 42 makers of lathes, screw ma- 
‘chines and centering machines, 16 makers of woodworking 
machinery, 7 valve refacing machine manufacturers, and 
8 special-purpose-tool makers are listed. As from 20 to 60 
different types and sizes of machines are listed in the case 
of some makes, the great range of the book is evident. 
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The Machine-building Industries 


field of industry, and there is every indication that 

August business will exceed the total for July. Taking 
industry as a whole, there has not been so severe a seasonal 
decline this summer as in past years. Industry is proceed- 
ing at a rapid pace; the net income of the railroads is higher 
than it has been for many years, showing an increase of 
12.6 per cent for the first six months of the year, as com- 
pared with a year ago; and the car loadings have reached 
another high peak for the year, exceeding 1,100,000. The 
Department of Commerce records a gain in general business 
as well as in building contracts, compared with 1925. In- 
dustrial activity is also indicated by the postal receipts in 
fifty leading industrial cities, which were 6.4 per cent higher 
during July than a year ago. 


(CC seta ot in activity characterizes practically every 


Statistics Indicate a Gratifying Volume of Business in 
Every Direction 


Interest centers particularly on the continuation of build- 
ing activity, because it is recognized that this is one of the 
cornerstones of the business structure. Statistics covering 
this field continue to be optimistic. The contracts awarded 
during the last week of July totaled over $52,000,000, as 
against less than $39,000,000 for the corresponding week in 
1925. Up to the last of July, the contracts awarded since 
January 1 amounted to over $1,662,000,000, as compared 
with $1,350,000,000 for the same period last year. 

The F. W. Dodge Corporation reports, covering 91 per 


cent of the nation’s building, indicate a gradual slowing up, - 


but half or more than half of the decrease is in New York 
City, where the total record for the seven months of the 
year is 47 per cent above last year’s figure. The total for 
the country shows a 10 per cent gain in the same period. 
A temporary slowing up, therefore, cannot be construed as 
a serious indication. It is evident that the feverish building 
activity of the last few years will gradually come to a point 
where the most pressing needs of the nation for new con- 
struction will have been met, and that a somewhat slower 
pace must be considered normal. 

The Federal Reserve Bank points out that in most lines 
of industry, production is ahead of last year, and that in 
some fields, notably that of iron and steel, operations are 
at an unusually high rate for this season. Referring specifi- 
cally to the iron and steel industry, the Federal Reserve 
Bank of Cleveland makes the following statement: “With 
a surprising display of vitality, which is practically un- 
precedented for this period of the year, iron and steel de- 
mand continues in high volume. Not only has the run of 
incoming business kept up to the exceptional level of the 
last thirty or forty-five days, but it is showing some tendency 


to expand. As a result, the industry is witnessing the un-| 


usual spectacle of steel production being increased in July 
when the normal dull period of midsummer should be ap- 
pearing in earnest.” 


The Machine Tool Industry has Maintained a Satisfactory 
Degree of Activity 


Business in the machine tool field has held up unusually 
well. There has been less of a decline during the summer 
months than in past years, and the net orders for July ran 
appreciably ahead of the average for the last three months. 
No big orders have been placed recently, but there have 
been a great many small orders for single machines. Most 
machine tool shops operate at a fair percentage of capacity, 
some employing all the good machinists available in their 
respective cities or towns. 

As a whole, the labor situation continues to be in a satis- 
factory condition. Ernest F. DuBrul, general manager of 
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the National Machine Tool Builders’ Association, finds that 
some observers are puzzled because production has increased 
so greatly over pre-war days, and even over the war years, 
with a comparatively: small increase in labor. Several fac- 
tors, he mentions, contribute to this. 

First is the higher standard of living. Everybody is will- 
ing to work more steadily and effectively, when by so doing 
he is able to pay for an automobile or other luxury, or for 
a new home or other comforts that are within the reach, 
at this time, of any man with a steady job and fair income. 
This has produced an incentive to work that has made labor 
conditions more stable. In other words, it has become worth 
while to stay on the job. ™ 

Second, during recent years there has been a large in- 
crease in the use of incentive methods, paying labor high 
wages for greater production, rather than low wages for 
time merely spent within the shop walls. This incentive 
increases production per man, raises wages, maintains 
stability in labor relations, and creates satisfactory condi- 
tions all around. 

Another factor is the -installation of more labor-saving 
machinery. <A recent investigation of the Department of 
Labor shows that the automobile industry, the efficiency of 
which was comparatively high before the war, now obtains 
a production per man three times as great as in 1914. Im- 
proved machinery accounts for a great deal of this increase. 

Still another factor is better application of good principles 
of management, elimination of waste of materials, and a 
reduction in waste of effort. All these things have aided 
in increasing the production per man, which, in turn, has 
made it possible to pay the present high scale of wages. 


The Automobile Industry has not Suffered Any Real 2 
Seasonal Slump 


In the automobile field, conditions are reported to be 
satisfactory. Sales are running ahead of the same period 
a year ago, though, of course, they have fallen off from the 
high peak of last spring. The output of passenger cars and 
trucks in July was somewhat lower than in June, but it is 
greater than has ever been recorded for the month of July, 
and is especially high when considering the very large out- 
put of the earlier months of the year. Production in August, 
according to present indications, will equal that for July. 

During the first six months of the year, the United States 
produced 2,070,390 passenger cars and 254,387 trucks, ex- 
ceeding by approximately 10 per cent the output during 
the first six months in 1925. 


The Iron and Steel Industry is Surprisingly Active 


The unparalleled activity in the jron and steel industry 
has been a surprise to industrial leaders. The extraordi- 
narily high output for this time of the year is being main- 
tained—in fact, in July, instead of the usual decline in out- 
put, there was a definite increase. The United States Steel 
Corporation has reached about 90 per cent of capacity, and 
the independent companies are approaching this figure. The 
railroads are buying steel rails and other supplies at a rate 
which indicates that the output of these products in 1926 
will be 10 per cent higher than in 1925. This would exceed 
the output of the record year of 1923. 

There is every indication that when the figures for August 
are available, they will equal the steel output in July, and 
that the present rate of activity will extend into the fall. 

The production for the twelve months ending July 31 is 
the highest recorded in any twelve months in the history 01 
the American steel industry, and leading producers believe 
that the entire year of 1926 will be a bigger year in steel 
production than 1925. 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 


HEIM CENTERLESS GRINDING MACHINE 


Hydraulic control of the regulating-wheel slide is one of 
the important new features of an improved centerless grind- 
ing machine recently developed by the Heim Grinder Co., 
Danbury, Conn. This control is used in spot or in-feed 
grinding, eliminates all waste time in the movements of the 
regulating-wheel slide and thus increases the rate of produc- 
tion. There is also a hydraulic control of the truing dia- 
monds by means of which the diamonds may be fed uni- 
formly either at a fast rate across the wheels or with an 
almost imperceptible movement. Other improvements em- 
bodied in the machine include Texrope drives to both the 
regulating wheel and the grinding wheel, a quick-change 
gear-box, visible settings and simple adjustments. The ma- 
chine has a greater 


the slide are obtainable per minute. There are seven reg- 
ulating-wheel speeds, including the truing speed, of 8, 13, 
21, 37, 62, 100, and 740, revolutions per minute. The speeds 
and feeds of the regulating wheel cover every grinding con- 
dition on work of any material of a size within the capacity 
of the machine. 

In in-feed or spot grinding, the cam that controls the hy- 
draulic system gives a slow feed to the @eculating-wheel 
slide until the wheel reaches the position for grinding to 
the required diameter. The wheel dwells for a short period 
in this position and is finally given a quick return to the 
starting position. The hydraulic cylinder for the regulating- 
wheel slide is mounted on the inside of the base, and the 
piston in the cylinder acts as a feed-nut for the slide adjust- 
ing screw. This screw is fastened to the slide. An adjust- 
able stop on_ the 


capacity than  pre- 
vious models, accom- 
modating work from 
1/32 to 6 inches in 
diameter. In through- 
pass grinding, bars 
of any length can be 
handled, and in in- 
feed or spot grind- 
ing, work up to 8 
inches under the 
head can be ground. 
The operation of the 
machine is, of course, 
based on the basic 
Heim principle of 
centerless grinding. 

From a_ 15-horse- 
power motor mount- 
ed on the right-hand 
end of the base the 
drive is through a 
silent chain to a 


slide is set to con- 
tact with a station- 
ary stop on the front 
of the bed, when the 
regulating wheel 
reaches the proper 
grinding position. As 
this occurs, the hy- 
draulic pressure is 
by-passed through a 
relief valve. On the 
control valve, an ad- 
justment regulates 
the volume of fluid 
entering the valve, 
permitting a varia- 
tion in the speed of 
the slide travel. The 
adjustment is on the 
plunger that is con- 
tacted by the roll of 
the cam and lever 
mechanism previous- 


drive shaft the ro- 
tation of which is 
controlled by means 
of a Carlyle-Johnson friction clutch. This clutch may be 
conveniently engaged or disengaged by operating the foot- 
treadle on the front of the machine. The motor is mounted 
on a hinged bracket which permits of adjusting the tension 
of the driving chain. On the drive shaft is a 5-groove sheave 
which is connected to a similar sheave on the grinding- 
wheel spindle by means of five Texrope strands. There is 
also a sprocket on the drive shaft which, through a silent 
chain, transmits power to the quick-change gear-box and to 
the pressure-creating pump of the hydraulic system. On a 
shaft driven from the gear-box there is a 3-groove sheave 
which, through Texrope strands, drives a similar sheave 
that is mounted on the regulating or work-rotating wheel- 
spindle. 

Power is transmitted by sprockets and a chain from the 
gear-box to a shaft along the back of the machine near the 
top. Power is delivered to a cam and lever mechanism at 
the right-hand end of this shaft, which mechanism actuates 
the hydraulic control valve for the regulating-wheel slide. 
By means of a simple valve adjustment, strokes of various 
lengths and speeds can be obtained for the regulating-wheel 
slide, and by shifting the position of the levers on the front 
of the gear-box, either 2, 3, 5, 9, 15 or 25 reciprocations of 


Fig. 1. 


Heim Centerless Grinding Machine with Hydraulic Control of the Regulating- 
wheel Slide and Truing Diamonds 


ly mentioned. 

When the machine 
is set up for through- 
pass grinding, the piston in the hydraulic cylinder of the 
regulating-wheel slide, is held in contact with one end of 
the cylinder so that it acts simply as a fixed feed-nut, which 
permits adjustments of the slide. For in-feed or spot grind- 
ing, the grinding-wheel slide is locked to the base by operat- 
ing a cam-lever located on the same end of the base as the 
motor. This lever can be quickly released when adjustments 
of the grinding-wheel slide are required. 

The diamond truing devices are reciprocated automatically 
across the faces of the wheels by the hydraulic system, as 
already mentioned. A movable stop on each device provides 
for controlling the length of traverse of the diamond and 
the rate of the traverse is adjustable by means of a valve. 
The two diamond truing valves are so arranged that the 
truing may be operated singly or in unison. The truing 
diamonds may be conveniently adjusted for taper work and 
may be equipped with a guide plate for special form work. 

The work-holding fixture is rigidly mounted on a slide 
that is adjustable on the base of the machine. The proper 
position of the fixture for grinding work of any diameter 
is readily obtained by means of an adjusting screw. Set- 
tings are facilitated by a graduated scale on the fixture 
slide. The bar on which the work is fed is provided with 
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a surface of stellite or other wear-resisting metal. A single 
fixture is suitable for feeding a wide range of work. The 
fixture used in spot grinding is provided at the rear of the 
machine with an adjustable bar that is cam-actuated to eject 
work as it becomes finish-ground. 

Means are provided for oscillating the grinding-wheel 
snindle slightly in spot grinding when an extremely fine 
unish is required. This oscillation is derived from the 
mechanism that also actuates the regulating-wheel slide; 
hence, the movements of both wheels are made in the proper 
sequence. The vertical lever at the front of the machine 
is operated to change the rotation of the regulating wheel 
quickly from a working speed to a truing speed. Both wheel 
spindles are provided at the rear end with a self-aligning 
end-thrust ball bearing. These bearings are completely 
enclosed and constantly lubricated. The positions of the 
grinding wheel and the regulating wheel can be closely 
adjusted by mefns of a handwheel at the outer end of their 
respective slides. Both handwheels are graduated on their 
rims to thousandths of an inch and as the graduations are 
about 5/16 inch apart, subdivisions of 0.001 inch can be 
accurately made. On previous machines, the regulating 
wheel and the grinding wheel were of the same diameter, 
but on this machine the grinding wheel is 24 inches in 
diameter and the regulating wheel, 14 inches. Sleeves and 
flanges are designed to take wheels of any face up to and 
including 8 inches. The grinding wheel has a bore of 12 
inches. 

The spindle of the regulating wheel can be swiveled from 
one degree above horizontal to six degrees below, to permit 
changing the speed at which work is fed across the grinding 
wheel. The slide and head of the regulating wheel are 
provided with a graduated scale and an index line to facili- 
tate setting the head to the desired angle. All units, such 
as the quick-change gear-box and the pressure tank of the 
hydraulic system, are contained within the base. They are 
mounted on the walls of the base in such a manner that 
any unit can be removed intact after taking out a few bolts. 
Coolant is delivered to the wheels and work by a centrifugal 
pump mounted on a bracket fastened to the front wall of 
the base. All coolant is drained from the work to the tank. 
This tank is a separate unit, mounted on wheels and readily 
removed for cleaning. It is provided with three settling 
compartments that insure the pumping of only clean liquid 
back to the work. Telescopic guards on the wheel-slides, 
and a trough which extends across the machine, exclude all 
coolant from the inside of the base. 

For use in grinding long bars, outboard supports are 
provided to supplement the work-holding fixture. These 


Fig. 3. View of Centerless Grinding Machine and of Rotary Outboard 
Support which enables Long Bars to be ground 

supports are adjustable vertically and are equipped with 
sets of rollers mounted on laterally adjustable brackets. 
These rollers are designed to overcome the resistance due 
to inertia of the bars being fed into the machine. Adjust- 
ments are provided on these rollers so that they may be 
swiveled to the angle at which the regulating wheel of 
the machine is inclined. Graduations enable the easy accom- 
plishment of these settings. The weight of this machine 
without the motor is approximately 7500 pounds, and the 
floor space occupied by the machine is 5 by 9. feet. 


AMERICAN “AUTO-OILED” SHAPER 


One of the features of a new shaper recently brought out 
by the American Tool Works Co., Cincinnati, Ohio, is that 
all bearings and gears, all parts of the bull wheel and rocker 
arm, the ram guide ways, and the multiple-disk driving 
clutch are constantly flooded with filtered oil in such a vol- 
ume as to carry away bearing heat and any foreign matter 
that may be deposited on them. The oil of the system is taken 
from a large reservoir in the base. This reservoir is pro- 
vided with a settling compartment in which the heavy sedi- 
ment of the oil returned to the tank, is deposited. From a 
second compartment into which the settled oil flows, a 
plunger pump forces the oil to a filtering and distributing 
tank at the top of the column. In this tank, the oil is forced 
by pump pressure through felt pads that remove all dirt or 
other foreign matter, after which the clean 


oil is distributed under pressure to the parts 
mentioned. 

Another feature of the shaper is the cen- 
tralized control. From his natural working 
position, the operator can lay his hands 
upon the primary control lever that starts 
and stops the machine. From the same posi- 
tion, he can also easily reach the speed- 
change lever that controls the speeds ob- 
tained through the gear-box; a lever that 
engages and disengages the back-gears; and 
the lever located at the operating end of the 
cross-rail, which is manipulated for engag- 
ing, disengaging, and reversing the feed. 

Another important improvement is in the 
method of changing the length of stroke. 
Instead of the three operations of unclamp- 
ing, setting the stroke, and reclamping, re- 
quired on previous machines for changing 
the stroke, only one operation is necessary 
on the new machine. In applying a crank 
a : to the end of the stroke-adjusting shaft, a 


Fig. 2. Rear View of Centerless Grinding Machine with Coolant Tank in Place 
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clutch lock is automatically released. When 
the stroke adjustment has been made, the 
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mechanism is automatically relocked as the crank is re- 
moved from the stroke-adjusting shaft. The mechanism is 
so designed that the crank will not stay on the shaft unless 
held there; hence, the locking device cannot be left open 
through carelessness. A pointer travels along a straight 
scale in making an adjustment of the stroke, to indicate 
the length of Stroke for which the machine is set. This 
machine is built in the following patterns: 16-inch heavy, 
20-inch standard, 20-inch heavy, 24-inch standard, 24-inch 
heavy, 28-inch standard, 32-inch extra heavy, and 36-inch 
heavy. 3 

The drive is through a gear-box which gives four speed 
changes by the manipulation of one lever. Two speeds are 
obtainable through the back-gears, giving a total of eight 
speeds for the ram. Power is delivered to the gear-box 
through multiple-disk clutch which runs in oil. A brake 
operates in conjunction with the clutch to stop the ram in- 
stantaneously. The bull wheel is built in two pieces, a gear 
portion and a large hub or disk to which the gear is bolted. 
This construction facilitates repairs and reduces the cost. 

The rocker arm is mounted on a fulcrum or pivot shaft 
at the bottom, which is journaled in both of the column 
walls so as to support the rocker arm and its parts and 
relieve the ram of this burden. The connection between the 
rocker arm and the ram is made through a double link, 
which is designed to hold the ram down on its bearings 
during the entire cutting stroke and thus tend to neutralize 
the upward thrust of the tool. In order to minimize wear 
between the sliding block and the ways of the rocker arm, 
a large area of contact has been provided. 

The V-type of ram has been adopted with wide guides 
which provide a large area of bearing contact with the ways 
of the column. Any wear that may take place can be com- 
pensated for by a combined clamp and gib, which is adjust- 
able by means of a series of adjusting screws. These screws 
control the clamp tension, while two studs prevent any lift- 
ing tendency or end motion during the cut or during an 
adjustment of the clamp tension. 

The cross-rail is equipped with a stationary elevating 
screw and a nut; there is no necessity of providing a hole 
in the machine foundation to accommodate the screw. A 
ball thrust bearing on the nut facilitates elevation of the 
rail. The table extends over and bears on the top of the 
apron to increase its rigidity and prevent dirt from working 
down between the table and the saddle. This construction 
also removes the strain from the clamping bolts and adds 
considerable working surface to the table. Felt wipers on 
both ends of the saddle remove dirt and chips from the top 
of the rail, and at the same time lubricate this surface. 

The cross-feed is automatic, simple, and fool-proof in oper- 
ation. Nine graduated feeds are provided through a star 
knob located on the bull wheel unit. This knob moves a 


Fig. 1. American Shaper with Automatic Lubricating System 


Fig. 2. Front View of Shaper 


pointer along a graduated scale to provide a convenient 
means for obtaining the desired feed. The feed takes place 
during the entire return stroke of the ram without shock. 
An automatic safety device protects the feed mechanism 
against damage in case the tool is accidentally fed into the 
work or the apron is fed to either end of the cross-rail. 

The tool-slide is of the solid type with the male dovetail 
cast integral with the slide instead of with the swivel. The 
tool-slide is fitted with a full-length taper gib having an ad- 
justment for taking up wear. An automatic unit can be 
supplied for feeding the tool-slide downward by power. The 
ram is regularly arranged for the application of this unit 
either before or after the machine is in service. The mech- 
anism provides ten rates of feed ranging from 0.005 to 0.050 
inch per stroke of the ram. This mechanism can be con- 
veniently engaged or disengaged by operating a lever lo- 
cated on the ram just in back of the head. 

On all sizes of this shaper smaller than the 24-inch heavy 
pattern, the rocker arm is made with a double section at the 
top which, in connection with a large opening in the column, 
permits passing fairly large shafts under the ram for key- 
seating. To permit keyseating on the large sizes of the 
shaper, the column of these machines is so designed that the 
shaft can be paseed along the front of the column. In such 
an operation, the operator can watch the work and control 
the machine from his natural position. Either a double- or 
a single-screw vise is furnished as regular equipment. 

A belt-connected motor drive has been adopted for this 
shaper, and a constant-speed motor running at approximate- 
ly 1800 revolutions per minute is recommended. The entire 
motor drive unit, with the exception of the motor itself, is 
enclosed in a dirt-proof housing. 


RAHN-LARMON HEAVY-DUTY LATHES 


Redesigned 30- and 32-inch, Series F, heavy-duty engine 
lathes have ,been added to the line manufactured by the 
Rahn-Larmon Co., Cincinnati, Ohio. One of these lathes, 
equipped with an all-geared head and a 15-horsepower motor 
drive, is shown. A feature of these lathes is that the tail- 
stock has been made heavier to suit the heaviest steel-mill 
or railroad-shop work. The carriage has also been widened, 
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and the compound 
rest widened and 
otherwise strength- 
ened. The apron is 
of the double-way, 
double-bearing con- 
struction and is pro- 
vided with a self- 
oiling device for the 
rear bearings. An 
apron control is pro- 
vided when the lathe 
is motor-driven and 
equipped with an 
all-geared head. The 
gear-box provides 
for cutting threads 


insures alignment 
and distributes the 
load equally on ail 
bearings. The con- 
struction also facil- 
itates dismounting 
and reassembling 
the unit. No wheel 
load is carried by 
the motor bearings, 
and so they are free 
from any vibration 
that might be caus- 
ed unbalanced 
wheels. The machine 
is built in sizes to 
accommodate wheels 


up to 13/16 inch in 
lead and down to 24 
per inch. This gear-box is equipped throughout with steel- 
forged heat-treated gears and chrome-nickel driving shafts. 
Twelve spindle speeds from 5 to approximately 275 revolu- 
tions per minute are obtainable through the all-geared head. 
This head may be provided with either a motor or single- 
pulley drive. 


MITCHELL:MOTOR-DRIVEN TWO-SPEED 
GRINDER 


Two spindle or wheel speeds are obtainable on a motor- 
driven grinder just brought out by the Mitchell Engineering 
Co., Springfield, Ohio. The two speeds are obtained through 
a two-step cone pulley which is adjustable along the spindle. 
Thus, after wheels wear down from 20 to 18 inches in diam- 
eter, for example, the belt may be applied to the second step 
of the cone pulley to obtain the proper peripheral speed for 
the reduced wheel. The machine is driven by a ball-bearing 
fully-enclosed and ventilated motor, which can be adjusted 
vertically to keep the belt taut. All dust and dirt prevalent 
in grinding rooms are excluded from the motor, and a fan 
is mounted on one side of the rotor for drawing clean air 
from a convenient source into one of the oval openings in 
‘the motor housing. This air is forced through the windings 
and discharged through the second oval opening. The ma- 
chine is equipped with a magnetic switch and push-button 
control. 

The wheel load is carried by four heavy-duty ball bear- 
ings, which are mounted in cast-iron housings having a 
spherical center. The housings and bearings are mounted 
on the spindle and make one complete assembly that is car- 
ried in concave seats in the base or pedestal. The mounting 


Rahn-Larmon Motor-driven Heavy-duty Geared-head Lathe 


from 10 to 24 inches 
in diameter. 


“LO-SWING” MODEL R AUTOMATIC 
LATHE 


A full-automatic ‘Lo-swing’”’ lathe constitutes the latest 
development of the Seneca Falls Machine Co., Seneca Falls, 
N. Y. While this machine is designed primarily for use in the 
quantity production of parts, it is also adapted to small-lot 
production, because tool set-ups and rapid traverse and feed- 
ing movements can be quickly changed to suit a large va- 
riety of work. One of the principal features of the machine 
is that the longitudinal movements of the carriage and the 
traverse movements of the front cross-slides and the rear 
squaring attachment are derived from cams. Another feature 
is that the ways of the cross-slides extend well under the 
work to support the tools directly beneath the cutting points. 
The ways of the rear squaring attachment are also designed 
to support the tools in line with the cutting points. 

As on other “Lo-swing’” lathes, cuts are taken simul- 
taneously by the tools on the cross-slides and the back at- 
tachment. One, two, three or more tool-slides may be pro- 
vided on the carriage, and these slides are fed individually 
to and from the work. An advantage of this feeding method 
is that several of the tool-slides may be positioned beside the 
tailstock at the begining of an operation, with the result 
that the extreme left-hand tools of the group can be started 
on the right-hand end of the work. Turning cuts are taken 
by the tools of the carriage, and facing, necking, and similar 
cuts by the tools of the back attachment. From the moment 
that the machine is started for an operation, the tools are 
traversed rapidly to the work, fed slowly for the duration 
of the cuts, and then rapidly returned to the starting posi- 


Fig. 1. Mitchell Motor-driven Grinder which may be run at Either 


of Two Spindle Speeds 
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Fig. 2. Rear View of Grinder showing Arrangement of the Motor 
ive 
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tion. As they reach 
this position, the 
driving clutch is 
automatically tripped 
and the machine 
thereby stopped. 
Power is deliver- 
ed to the machine 
through a single pul- 
ley located at the 
rear of the left-hand 
side of the head- 
stock. This pulley is | 
equipped with a | 
multiple disk fric- | 
tion clutch, and is 
mounted on a shaft 
that runs in roller 
bearings. All other 
bearings of the head- 
stock, as well as all 
other important bear- 


in the apron. With 
this construction, the 
feed of the various 
tools can be made to 
suit individual jobs 
by simply rearrang- 
ing the cam blocks 
on the drum in the 
individual cross-slide 
drives. 

Shaft K transmits 
power from the front 
cross-feed shaft to a 
shaft at the rear of 
the machine which 
actuates the facing 
tools of the 
squaring attachment. 
The feed of these 
tools is accomplish- 
ed through a plate 


ings in the machine, 
with the exception 
of the spindle, are also equipped with roller bearings. Bronze 
bearings are provided for the spindle. 

The multiple disk clutch of the driving pulley is engaged 
and disengaged to start and stop the machine, respectively, 
through the vertical lever A, Fig. 1. 
power is transmitted to the spindle through spur pick-off 
gears and the spiral speed-change gears seen in Fig. 2. The 
pick-off gears can be changed after removing a plate on the 
right-hand end of the headstock near the back. By substitut- 
ing proper pick-off gears, spindle speeds from 40 to 250 rev- 
olutions per minute are obtainable with a driving pulley 
speed of 550 revolutions per minute. Two spindle speeds 
are obtainable automatically with each set of pick-off gears. 

Power for the feeding mechanisms of the machine is de- 
livered through worm-gear D to a vertical shaft, and then 
through bevel gears, worm-gearing, and spur gears to cams 
E and F, Fig. 3. A roller G of the roller-bearing type is 
positioned between the two cams and constantly brought in 
contact with both of them so that the roller is moved back 
and forth horizontally as the cams revolve. This roller is 
mounted on a bracket which, in turn, is clamped at the top 
to the left-hand end of a pull-rod running along the front 
of the bed, as shown at H, Fig. 1. The carriage may be 
clamped in various positions along this rod to suit a given 
job, and is fed longitudinally by the pull-rod as the bracket 
is actuated by roller G. Near the bottom of the headstock, 
the pull-rod bracket slides on a hardened guide bar. 

From the headstock gearing, power is also transmitted to 
shaft J, Fig. 1, for imparting cross-feed movements to all 
tools. The feed to the different carriage cross-slides is con- 
veyed through separate worm-gearing and cam mechanisms 


Fig. 1. 


Automatic ‘‘Lo-swing’’ Lathe recently developed by the Seneca Falls Machine Co. 


From the pulley shaft, - 


cam. Withdrawal of 
the rear tools at the 
completion of an op- 
eration is accomplished through the medium of a positive 
“pull-back.” . 

The rapid traverse of the carriage and rear facing attach- 
ment is derived through a pulley and gear-box at the left- 
hand end of the headstock, which are driven by a small 
pulley on the same shaft as the drive pulley. The rapid 
traverse is automatically controlled through a clutch, which 
is adjustable to suit the period of the rapid traverse and is 
graduated to facilitate settings. The rapid traverse mech- 
anism can be controlled by hand through a lever located on 
the left-hand end of the headstock, while the feed may be 
engaged or disengaged by hand through lever B, Fig. 1. A 
slip clutch in the headstock stops the machine instantly in 
case the tools or working parts become overloaded. The 
machine may also be quickly stopped by depressing the hori- 
zontal handle L. : 

Hardened steel plates are provided on each side of the bed 
vee, which is standard “Lo-swing” practice. Each of these 
plates is 3 1/2 inches wide, and the carriage bears their en- 
tire width. The flat dovetail way provided for the tailstock 
and rear squaring attachment is 10 inches wide. Rigidity 
of the bed is insured by a heavy wall at the front and back 
and two deep longitudinal ribs running the entire length of 
the bed. The tailstock is equipped with a center that rotates 
in roller bearings. Another important feature is that the 
handwheel is brought close to the front of the tailstock 
where it can be conveniently revolved. 

Automatic lubrication is furnished to all the bearings in 
the head and to all the working parts of the carriage. Gears, 
cams, and worms run in oil. Coolant is delivered by a motor- 
driven centrifugal pump to a device which floods the coolant 


Fig. 2. Arrangement of the Gears in the Drive to the Headstock 
Spindle 


Fig. 3. Cams and Roller that impart Longitudinal Movements to 
‘ the Carriage 


MACHINERY, September, 1926—67 


B 


. parts per hour is maintained. 


effectively over the tools. The 


coolant pump has a capacity 
for delivering 75 gallons of 
liquid per minute, and the 
arrangement is such that the 
delivery of coolant stops 
whenever the machine is 
stopped. 

Fig. 4 shows a typical set- 
up of this machine for turn- 
ing and facing stem pinions. 
In this view, the tailstock is 
shown at the left. Six tools 
are mounted on the carriage 
tool-slides, one of which is 
arranged to turn a taper and 
is controlled by a _ templet 
cam. Eight tools are pro- 
vided on the rear squaring 
attachment. In this opera- 
tion, the piece is machined 
from a rough forging to with- 
in grinding limits, and an 
average production of thirty 


In a second operation, the op- 
posite end of the part is ma- 
chined in another automatic 
“Lo-swing” lathe. Two tools 
are mounted on the carriage 
cross-slides and six on the 
rear squaring attachment. 


three hours were require: 
with the machine it has »¥». 
placed. A 75-horsepower :no- 
tor is employed for drivin: 
Coolant is delivered at th: 
rate of 100 gallons per min- 
ute to cool the wheel ani 
work. Work up to 16 feet § 
inches in length and up to 42 
inches in height can be ac- 
commodated. 

The bed has a three-point 
bearing on the floor, and is 
28 feet long. It has a vee in 
front, 4 inches wide, and a 
flat way at the rear, 5 inches 
wide. The table is 21 feet 6 
inches long by 36 inches wide, 
and the platen is 16 feet 8 
inches long by 36 inches 
wide. The spindle is 9 inches 
in diameter in the front bear- 
ing, and 7 inches in the rear 
bearing. These bearings are 
split phosphor-bronze bush- 
ings, 22 and 14 1/2 inches 
long, respectively. The drive 
from the motor to the spin- 
dle is through sprockets and 
a silent chain. 

The wheel is operated at a 


The machine is built at pres- 
ent in two bed lengths, which 
give 15 and 36 inches between centers, respectively. Longer 
bed lengths can be furnished, however. The machine swings 
6 1/2 inches over the carriage and, ordinarily, has a cross- 
feed of 2 1/2 inches for the front and rear slides, although 
provision has been made for a greater cross-feed when re- 
quired. The carriage has a longitudinal feed of 7 1/2 inches. 
The front spindle bearing is 5 inches in diameter by 8 inches 
long, and the rear spindle bearing, 3 1/2 inches in diameter 
by 7 inches long. The distance between the two bearings is 
39 inches. The tailstock spindle is 4 1/2 inches in diameter. 


LARGEST DIAMOND FACE GRINDER 


A face grinder which is one of the largest and heaviest 
ever produced has recently been built by the Diamond Ma- 
chine Co., Providence, R. I. This machine is designed pri- 
marily for grinding railroad frogs, but it can be used for 
grinding all parts within the capacity of the machine where 
flat surfaces are involved. Frogs are ground in approximate- 
ly thirty minutes on this machine, whereas from two to 


Fig. 4. Automatic ‘‘Lo-swing’’ Lathe tooled for a Typical Job 


speed of 215 revolutions per 
minute, and the table at a 
maximum feed of 30 feet per 
minute. The total cross-feed with a new wheel is 4 inches, 
and it is obtained by hand from the front and rear. There 
is also an automatic cross-feed from the rear. The table 
traverse, by hand or power, is controlled from both the front 
and rear. 

A special sectional wheel chuck is furnished, which has 
twenty-four abrasive blocks, 7 1/4 inches deep and 2 or 3 
inches thick. These segments are adjustable for wheel wear, 
and more than 5 inches of their depth can be used before 
renewal is necessary. The total floor space required for the 
machine is 55 feet 9 inches by 10 feet 7 inches, and the net 
weight of the machine, with the motor, is about 60,000 
pounds. This machine can be built for wheels 18, 30, 36, 54, 
or 66 inches in diameter, and in various lengths. 


BULLARD DRIVING-BOX BORER AND 
FACER 


Recent improvements made in the design of the driving- 
box borer and facer built by the Bullard Machine Tool Co., 


Large Diamond Face Grinding Machine 
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Bridgeport, Conn., increase 
the adaptability of this ma- 
chine to various lengths of 
boxes and permit taking 
heavier cuts with accuracy. 
in place of the “banjo” type 
of main head artd boring-bar, 
the machine is now provided 
with a cast-steel main slide 
of extra length, which is de- 
signed to clamp and support 
a boring-bar of sufficient 
length to accommodate up to 
23-inch boxes. 

There is a heavier support 
for the bar and cutting tools 
and an adjustment in the bar 
extension from the main 
slide, to suit boxes of various 
lengths. This adjustment is 
readily made by revolving a 
hand crank. The clamping 
bolts to the main slide are 
then tightened, the vertical 
tool feed being obtained 
through the main slide. Set- 
tings for various diameters 
of boxes are obtained by 
bringing the main head, bar 
and cutting tools close to the 
work through the cross trav- 


the new models is the No. 8 
vertical-drive worm-gear unit 
shown at A. Reductions of 
40 to 1, 20 to 1, or 10 to 1 can 
be furnished for this unit, 
the same as for the standard 
horizontally driven No. 8 re- 
ducing gear. Capacities for 
various reductions are 2, 3, 
and 5 horsepower, respective- 
ly, with 1800 revolutions per 
minute of the worm-shaft. 
The illustration shows the 
driven shaft extending from 
the top of the unit, but it can 
be extended from the bottom 
if desired. 

The second new reducing 
gear, known as the No. 2 1/2, 
is shown at B. It is intended 
for use with motors up to 1/8 
horsepower capacity, and 
standard units give a reduc- 
tion of 40 to 1. The height 
from the bottom of the base 
to the top of the housing is 
5 1/2 inches, and the weight 
of the unit is 8 pounds. 

A redesigned No. 3A reduc- 
ing gear is shown at C. All 
the essential dimensions of 


erse, reading the setting di- 
rectly from a scale and mi- 
crometer dials. With this construction, excessive overhang 
or extension of the tools from the boring-bar is avoided. A 
2-jaw self-centering chuck holds the work on opposed faces. 
A micrometer cross-adjustment facilitates the boring of 
reliefs. 

Other regular features include a constant-speed drive pul- 
ley with a multiple-disk clutch and brake for starting and 
stopping the machine; a centralized control; a power rapid 
traverse for both vertical and cross movements of the main 
head; and a constant-flow lubrication system to all moving 
parts. Direct-reading scales and micrometer dials on the 
feed-rods are of considerable assistance in duplicating work. 


SMITH SPEED-REDUCING UNITS 


Two new reducing gears of small horsepower capacity, 
and a redesigned unit, have recently been brought out by 
Winfield H. Smith, 116 Eaton St., Springville, N. Y. One of 


Bullard Improved Borer and Facer for Driving Boxes 


this unit are the same as in 
the old No. 3 unit. This re- 
ducing gear is designed for use with motors up to 3/8 horse- 
power capacity, and reductions of 20 to 1, 10 to 1, and 5 to 1 
are standard. 


KEARNEY & TRECKER MILLING MACHINE 


Among the new machine tools to be shown for the first 
time at the convention of the American Society for Steel 
Treating, which will be held in Chicago from September 20 to 
24, inclusive, there will be a Milwaukee No. 3B plain milling 
machine recently brought out by the Kearney & Trecker 
Corp., Milwaukee, Wis. This machine is smaller in size than 
the No. 4 described on page 823 of June MAcHINERY, but it 
is of the same design. Both the No. 3 and No. 4 machines 
are regularly built with a motor drive, and’ when a belt 
drive is desired, it is furnished as an attachment. 

The motor compartment is totally enclosed in the base of 
the column. Ventilation is provided by louvres in the rear 


Three Reducing Gears built by Winfield H. Smith 
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Kearney & Trecker Milling Machine 


door and side of the column and aided by a fan on the initial 
drive shaft. Both the motor and the drive are enclosed. The 
drive is direct through gears, the motor being set with its 
pinion facing the front of the machine where it receives 
automatic flooded lubrication, as do all other gears and bear- 
ings inside of the column. This machine is built in plain, 
universal, and vertical styles. 


FORBES & MYERS TOOL GRINDER 


One of the features of a new model 75 electric tool grinder 
recently brought out by Forbes & Myers, 172 Union St., 
Worcester, Mass., is that the motor has no brushes, com- 
mutator, centrifugal devices, or clutch. As these parts cause 
most motor troubles, it is believed that this motor, which 
operates on lighting circuits of 110- or 220-volt single-phase 
current, will be as free from trouble as the three-phase mo- 
tors for power circuits. In a test, made by the manufac- 
turers, the motor was overloaded until it stopped, thirty 
times within an hour. Each time it was kept from turning 
for a minute with the full current on, before it was released. 
At the end of the hour, the motor was hot, but no injury 
had been done. 

The grinder is of the flat-front type which was introduced 
by this company about four years ago. The flat surface is 


Forbes & Myers Tool Grinder with Newly Designed Motor 
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only 1 5/8 inches from the center of the shaft, and permits 
a 6-inch wheel to project well in front of the motor. The 
motor is of 1/2-horsepower capacity, and is fully enclosed. 
The rotor is the only moving part, and is of the sin ple 
squirrel-cage induction type used in three-phase motors. it 
consists of an iron core mounted on a steel shaft. There 
are slots through the core which are filled with aluminum 
bars. These bars are welded together at each end into solid 
aluminum rings. 

The stator is of the usual laminated type with slots for 
the winding, but there are no wires at the front. The inain 
coil is made of heavy wire, extends from top to bottom, and 
receives current directly from the line. An auxiliary coil 
having a larger number of turns of fine wire extends one- 
half the distance across the stator and receives current from 
a condenser mounted at the rear of the motor. Both wind- 
ings are in constant use. Flat tool-rests, adjustable in two 
directions, are furnished. 


BROWN & SHARPE GEAR-CUTTING 
MACHINE 


Several improvements have recently been made in the 
No. 4 automatic gear-cutting machine built by the Brown & 
Sharpe Mfg. Co., Providence, R. I., of which the most im- 
portant improvement is in the method of supporting the 
gear blanks. Heavy work may be set up with ease and ac- 


Brown & Sharpe Improved Automatic Gear-cutting Machine 


curacy. The work-spindle slide has been made heavier and 
equipped with a solid over-arm which clears gears up to 
19 7/8 inches in diameter. This arm carries a work-support 
head that is equipped with an adjustable center, the head 
supporting the outer end of the work arbor. A relocating 
device is also provided on the work-support head for re- 
locating the head after it has once been centered. The over- 
arm is supported at its outer end by a vertical brace which 
is fastened to the bed of the machine and to the feed-case. 
An upright support slides on ways running along the front 
of the bed. This support can be used for work up to the 
full capacity of the machine. 

The upright ways of the bed have been strengthened, and 
the side walls which support these ways, thickened. The 
feed-screw which operates the cutter-slide has been increased 
in diameter and the index worm-shaft has also been in- 
creased in size and provided with a heavier index work 
bracket. To provide a means of compensating for wear, the 
outer bearing of the cutter-spindle has been equipped with 
a tapered bronze bushing. 
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WHIPP OPEN-SIDE SHAPER-TYPE PLANER 


Two sizes of an open-side shaper-type planer, 26- and 36- 
inch, respectively, are being introduced to the trade by the 
Whipp Machine Tool Co., Sidney, Ohio. This machine is 
intended not only for regular production and railroad shop 
service, but also for tool-room use. Throughout, the ma- 
chine has been designed with a view to obtaining great 
rigidity with the least weight of the component parts. The 
base has cross-ties from wall to wall, and also a corner brace 
between the pad for the column and the adjacent side. The 
column is a hollow tube with internal ribs and a wall 1 inch 
thick. The cross-section is designed to resist the torsion to 
which it is subjected by the cross-rail. The joint between 
the column and the base is made secure by means of a large 
sized key and* six 1-inch bolts. 

The cross-rail hooks around the column in a manner de- 
signed to give full strength. The saddle and its parts are 
proportionately as heavy as the rest of the machine. The 
bull gear consists of a steel forging, which is shrunk, bolted, 
and pinned on a semi-steel center. Helical teeth of coarse 
pitch are provided. This bull gear weighs about 480 pounds. 
All gears are made of steel, and mounted in a box that can 
be easily removed for inspection. The table is of box sec- 
tion, and is twice the depth of the table on the previous 
machine. 

The clutch is of the dry-plate type, and is powerful enough 
to start and stop the machine in the middle of the heaviest 


Fig. 1. Whipp Open-side Shaper-type Planer 


cut that it can take. A brake is provided to bring the table 
to a quick stop. The gear shift and the start-and-stop lever 
are contained in one unit, which is placed in a position 
convenient to the operator. The feed is adjustable while the 
machine is running, and the feed control is placed close to 
the other controls. Lubrication of the bull gear bearing, 
pinion bearing, and the table guides is accomplished by 
means of a forced-feed automatic lubricator. The gear-box 
is oil-tight, and is separately lubricated. The machine may 
be driven through a single pulley or a motor. The drive 
from the motor is through a silent chain. The vise is of 
the single-screw type, with a swivel base, and weighs about 
380 pounds. 

Some of the important specifications of this machine are 
as follows: Maximum height from table to cross-rail, 18 
inches; total cross-feed, 25 inches; total down feed, 9 inches; 
maximum horizontal feed per stroke, 3/8 inch; and maxi- 
mum vertical feed per stroke, 1/4 inch. On the 26-inch size, 
the table travel is 26 1/2 inches; length of table, 53 3/4 
inches; range of strokes per minute, from 7 to 54; and ap- 
proximate weight of machine, 6600 pounds. On the 36-inch 


Fig. 2. Rear View of the Shaper-type Planer 


machine, the table travel is 36 1/2 inches; length of table, 
62 3/4 inches; range of strokes per minute, from 5.5 to 43; 
and approximate weight of machine, 7200 pounds. A 7 1/2- 
horsepower motor is recommended for the 26-inch machine, 
and a 10-horsepower motor for the 36-inch size. 


GOULDS COOLANT PUMP AND 
DISTRIBUTOR 


A small centrifugal pump having a capacity for delivering 
twenty gallons of cooling compound per minute has recently 
been brought out by Goulds Pumps, Seneca Falls, N. Y., 
primarily for machine tool applications. As may be seen in 
Fig. 1, the pump consists essentially of a central casting, on 
one side of which the impeller casing is attached to a flange. 
A vertical motor is bolted to a flange on the opposite side 
of the central casting for driving the pump direct. The unit 
can be mounted in any convenient position on a machine, 
and driven from a lamp socket. Either an alternating- or 
direct-current motor of 1/4 horsepower can be provided for 
driving the pump. 

The impeller casing is fastened to the flange of the central 
casting by means of eight studs, which are equidistantly 
spaced around the flange so that the casing can be assembled 
with the discharging orifice in any one of eight positions. 
This feature reduces the number of fittings in the pipe line 
leading from the pump to the work. Ordinary chips cannot 


Fig. 1. Goulds Direct Motor-driven Cooling-compound Pump 
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Fig. 2. Distributor that delivers Coolant to Work without Splash 


clog the pump. The over-all dimensions of 


driver, by simply pressing down on the stop-lever. The 
chaser may then be lifted out, but they will not fall out. 
The chasers used in this head interchange with those of 
type K heads of corresponding sizes. A large range of work, 
so far as the diameter is concerned, can be accommodaicd 
by one size of die-head. 

The internal parts are completely enclosed, and there are 
no pockets for collecting chips or dirt. A large chip clear- 
ance is provided. This die-head is regularly made in five 
sizes—5/16, 9/16, 1, 1 1/4 and 1 1/2 inches—and other sizes 
can be made to order. The die-head is small in diameter 
and adapted for use on practically all standard automatics, 
drilling machines, threading machines, and other equipment 
having a live spindle. 


WHITCOMB-BLAISDELL PLANER 
IMPROVEMENTS 


Several improvements have recently been incorporated in 
the 24-inch Whitcomb-Blaisdell planer built by the Reed- 
Prentice Corp., Worcester, Mass. As may be seen from the 
illustration, this machine is now equipped with a box type 
of table and bed. There is a gravity oiling system with a 


the unit are approximately 16 inches long 
by 8 inches wide by 9 inches high, and 1- 
inch pipe connections are used. 

Another recent development of this com- 
pany is the distributor shown in Fig. 2, 
which is designed to deliver an unbroken 
curtain of coolant to the work without any 
splash. This device consists of an aluminum 
casting of about the same length as the 
work. On the inside of the casting, baffles 
are arranged to eliminate all the pump 
pressure on the coolant and thus allow the 
coolant to fall on the work by gravity. 


GEOMETRIC ROTARY OPEN- 
ING DIE-HEAD 


A rotary opening die-head of the flange- 
trip type, which is designed for tripping 
precisely at the point for which it is set, 
constitutes the latest addition to the line 
manufactured by the Geometric Tool Co., 
New Haven, Conn. One yoke opens and 


closes the die-head, the yoke operating in 
the groove of the sleeve. This style K/D 
die-head, as it is designated, is especially adapted for thread- 
ing to shoulders. The chasers extend beyond the front of 
the die-head without overhang and without being held in 
place by screws. They can be removed without a screw- 


STYLE KD 
GEOMETRIC 


Geometric Rotary Opening Die-head 
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Whitcomb-Blaisdell Planer of Improved Design 


central station for maintaining an even level of oil in all 
pockets. A forced-feed lubricating system oils the working 
parts of the driving mechanism. 


CENTRIFUGAL BABBITTING MACHINE 


Babbitt can be centrifugally cast in parts by means of a 
machine recently developed by the Manufacturers’ Consult- 
ing Engineers, McCarthy Bldg., Syracuse, N. Y. This ma- 
chine contains,a rotating spindle which can be quickly 
started and stopped. On the front end of this spindle there 
is mounted an aluminum faceplate which carries a work- 
holding fixture. This fixture consists of two hardened, 
ground and polished steel plates, one of which is fastened 
to the faceplate, while the second is mounted on three spring 
plungers that allow it to be moved outward for loading the 
work. This plate is moved outward through a toggle mech- 
anism, and the lower lever seen in the left-hand view of the 
illustration. The work is clamped to the inner plate by 
the three springs, this action also locating the piece in one 
direction. It is located in the other direction by a pin that 


fits the wrist-pin hole, when a connecting-rod is being bab- 
bitted. 
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The spindle is mounted in ball bearings and driven by a 
ball-bearing built-in motor through a clutch pulley. The 
clutch is mounted on the spindle and may be moved hori: 
zontally by means of the upper lever to engage either the 
clutch pulley or a stationary cast-iron brake. 

In an operation, the piece to be babbitted is first cleaned 
and tinned and placed in the fixture before being allowed 
to cool. The spindle, faceplate, fixture and work are then 
rotated together by engaging the clutch with the pulley, 
after which a measured quantity of babbitt is poured into 
the hole in the center of the outer fixture plate. As the bab- 
bitt cools, the centrifugal force throws it against the proper 
surface of the work, where it solidifies and becomes part of 
the work. This method of depositing babbitt in bearings 
obviates blow-holes and brings all impurities to the surface 
of the babbitt, from which they are removed in the first 
boring operation. The production is limited by the oper- 
ator and the time required for the work to cool; in babbitting 
a connecting-rod haviug a 2 1/8-irtch bore, 1 9/16 inches long, 
a production of 75 rods has been obtained per hour. 


CRALEY “MASTER TOOLMAKER” 


Several important improvements have been incorporated 
in the “Master Toolmaker” made by the C. C. Craley Mfg. 


Craley ‘‘Master Toolmaker’’ of Improved Construction 


support may be adjusted 5 1/2 inches ver- 


tically. This device weighs approximately 
135 pounds. 


OSTER PIPE DIE-STOCK 


A No. 44 “Receder” pipe threader, for 
which the feature of easy cutting is claimed, 
has just been placed on the market by the 
Oster Mfg. Co., Cleveland, Ohio. This die- 
stock is intended for cutting threads on all 
sizes of pipe from 2 1/2 to 4 inches. The 
tool employs narrow dies that are ground 
with an extra long lead and a sharp rake. 
Gearing and a ratchet handle permit one 
man to easily cut 4-inch pipe. 

A heavy leader screw starts the dies on 
the pipe and pulls them along, producing 
a thread of the proper pitch and taper. This 
leader screw is protected from dirt and chips 
by a patented shield, and thus is not sub- 
jected to undue wear. Over- and under-size 
threads, as well as standard threads, can be 
cut with this die-stock. A simple rotary 
movement is imparted to the die-stock to 
adjust the dies for cutting either deep or 


shallow threads. Pipe of different sizes is 


Centrifugal Babbitt Casting Machine developed by the Manufacturers’ Consulting Engineers readily held in a lever-operated, self-center- 


Co., 32 S. Third St., Reading, Pa., since this device was de- 
scribed in December, 1917, MacuinEery. For example, the 
base and upright are now separate pieces, so that the up- 
right can be removed from the base when the device is to, be 
used on a milling machine. Both micrometers are now ar- 
ranged at the front of the machine in a convenient position 
for the operator. These micrometers contact with stops on 
the slides of the compound table to obtain zero positions. 
When the slides are to be fed more than one inch from the 
zero position, tool-steel spacing bars of the proper length are 
placed between the stops and the micrometer anvils. Four- 
teen spacing bars are regularly furnished with the “Master 
Toolmaker,” but precision gage-blocks may be used for set- 
ting the slides, instead of the micrometers and spacing bars, 
if desired. 

Guide strips are fastened to the work-table by means of 
Screws and dowel-pins. These strips can be conveniently 
removed to accommodate special or over-size work, whereas 
on the former machine, they were fixed parts of the table. 
Additional T-slots are provided on the table for holding work 
in place. The table has a longitudinal movement of 9 inches, 
and a transverse movement of 6 5/8 inches. The bushing 


ing chuck. 


Oster Die-stock for Pipe from 244 to 4 Inches in Size 
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ZEH & HAHNEMANN “RECLIN- 
ABLE” POWER PRESSES 


A new line of power presses has just been 
brought out by the Zeh & Hahnemann Co., 
182-200 Vanderpool St., Newark, N. J., to 
supersede the inclinable -presses made jv 
that firm. The new “reclinable” presses 
possess a higher die space than the previous 
machines and have a stronger frame. The 
clutch is of the non-repeatable or single- 
stroke type, so that a press will not make 
a second stroke, even if the operating treadle 
is not released. On the other hand, if it is 
desired to operate the press continuously, 
as in blanking operations, it is merely neces- 
sary to throw over a small lever. 


Fig. 1. 


FOSTER UNIVERSAL TURRET LATHE 


Several improvements have recently been incorporated in 
the 2-B universal turret lathe built by the Foster Machine 
Co., Elkhart, Ind. This machine is now equipped with heavy- 
duty multiple-disk clutches for controlling the forward and 
reverse rotation of the spindle. Similar clutches are pro- 
vided for the power rapid-traverse unit on the turret-slide. 
These clutches operate in oil. A heavy-duty ball bearing 
carries the thrust load of the spindle. Another feature is a 
split ring-type turret binder which entirely surrounds the 
turret and clamps on a ledge almost directly under the tools 
in action. In addition to the improvements that have been 
mentioned, the bed of the machine has been lengthened 12 
inches. 

The shafts carrying the sliding gears are splined, and all 
sliding keys are eliminated. These shafts are made of 
chrome-nickel steel, and heat-treated. All gears in the head 
are turned from forged steel, heat-treated, and operate in a 
continuous bath of oil. Twelve reversible spindle speeds are 
obtainable, ranging in geometrical progression from 16 to 
325 revolutions per minute. Twelve feeds are also obtain- 
able. This machine has a swing of 22 inches over the bed 
and 13 1/2 inches over the cross-slide. The round bar capa- 
city through the automatic chuck is 3 1/4 inches; the longi- 
tudinal feeding movement of the carriage, 47 inches; the 
longitudinal feeding movement of the turret-slide, 44 inches; 
and the maximum distance between any face of the hexagon 
turret and the spindle nose, 54 inches. 


Fig. 2. Foster Turret Lathe equipped with Motor Drive 
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Foster Universal Turret Lathe of Improved Design 


For additional safety, a finger guard 
which descends before the clutch engages, 
has been incorporated in the machine. 

There is also a guard which protects the treadle from 
falling pieces that might cause accidental operation of the 
press. This guard serves secondarily as a foot-rest. If de- 
sired, a two-lever operating device can be furnished instead 


of the foot-treadle and finger guard. Both hands of the oper- 
ator must be out 


of the danger zone 
in order to operate 
this device. It is 
useful only when 
individual pieces 
are being fed into 
a press. 


The flywheel is 
of the disk type. 
On the larger 
presses, there is a 
brake of the re- 
leasing type which 
acts only during 
the required part 
of the stroke. Lugs 
for tie-rods are 
provided on presses 
from No. 4 1/2 up, 
to make them suit- 
able for perform- 
ing heavy stamping 
work. All presses 
recline 40 degrees, 
and as the frame 
is pivoted in front, 
the working height 
remains practically 
the same for all 
positions. The 
frame is always supported by the elevating screw. Another 
important improvement is that an adjustment for the stroke 
can be furnished. 


Zeh & Hahnemann ‘‘Reclinable’’ Press 


WARNER & SWASEY TURRET LATHE 


A No. 3-A universal hollow hexagon turret lathe of 4 1/2- 
inch bar capacity is being introduced to the trade by the 
Warner & Swasey Co., Cleveland, Ohio. Except for the size, 
this machine is similar to the 7 1/2-inch turret lathe de- 
scribed in June Macutnery. The same broad-faced and heat- 
treated, all-steel gears are used, and a 10-, 15- or 20-horse- 
power motor. Twelve spindle speeds are available through 
one sliding clutch. Taper roller bearings having an adjust- 
ment for end play are provided for the front and back shafts, 
while the main bearings are babbitted. 

An automatic chuck is provided on which an adjustment 
of the ring permits a variation of 1/16 inch under the stan- 
dard size of the stock. The master jaws take bushings, and 
will not collapse and interfere with the introduction of a 
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new bar of stock. A ratchet bar feed, oper- 
ated by means of lever A, is furnished to 
facilitate the handling of heavy stock. By 
applying a spanner wrench, the automatic 
chuck may be removed when it is desired 
to use the turret lathe for chucking work. 
In that case,, a special 18-inch, three-jaw 
geared scroll chuck is substituted. 

The universal turner is different in con- 
struction from that provided for the 7 1/2- 
inch machine. The roller carriers are large, 
adjustably mounted in the tool, hardened, 
and ground. The cutter may be set to pre- 
cede or to follow the roll, and a dial with 
graduations is provided to facilitate accu- 
rate sizing. The setting of the cutter is ef- «|, 
fected by means of a thumb-screw, and the 


cutter is withdrawn by a quick-acting lever 
to avoid marring work. The new machine 
is also equipped with completely covered 
ways and improved carriage and saddle stops, and has six- 
teen feed changes. Overhead piloted tooling is furnished as 
standard chucking equipment. 


TOMKINS-JOHNSON UNIVERSAL 
WORK-STAND 


A universal work-stand designed for holding die-blocks, 
etc., in convenient working positions has been developed by 


the Tomkins- 
Johnson Co., Jack- 
son, Mich. The 
die-block or other 
work is held se- 
curely by means 
of a vise. The 
stand is adjust- 
able vertically,and 
ball-and-socket 
joint makes it 
possible for the 
die-sinker to easi- 
ly turn the work 
into any conve- 
nient position. A 
shelf 12 inches 
wide is located 
at a convenient 
height for hold- 
ing the tools. The 
work-stand may 
also be used. with- 
out the vise, if 
special attach- 
ments and fittings 
are provided. In 
automobile shops, 
the stand will be 
found useful for 
holding fenders, 
doors, radiators, and similar parts while they are being 
finished. 


Tomkins-Johnson Universal Work-stand 


SOCIETE GENEVOISE UNIVERSAL TABLES 


Two universal tables designed for use on the precision lo- 
cating and jig boring machines built by the Société Gene- 
voise d’Instruments de Physique, Geneva, Switzerland, are 
now being introduced on the United States market by the 
R. Y. Ferner Co., Investment Building, Washington, D. C. 
The smaller of these fixtures has a dividing table 11 3/4 
inches in diameter, and is intended for use on the No. 4 
machine, while the larger table, shown in the illustration, 
has a dividing table 17 3/4 inches in diameter, and is in- 


Warner & Swasey Universal Turret Lathe 


tended for use on the Nos. 5 and 6 machines. With the aid 
of these tables, not only can holes be laid out and drilled 
on horizontal surfaces, as is the case with the regular cir- 
cular table supplied with the jig boring machines, but holes 
may also be bored on surfaces of the same piece located in 
various planes. 

The dividing head may be revolved about a central pivot, 
and is provided with a clamping device for holding it in any 
desired position. The rotation of the dividing head is con- 
trolled by means of a worm which is fitted with a drum 
graduated to 20 seconds, a vernier permitting the estimation 
of settings to within 1 second. The mounting of the dividing 
table swings on a horizontal axis and the upper surface of 
the table may be set in any plane between the horizontal 
and the vertical. The angle at which the surface of the table 
is placed may be determined from graduations and a vernier 
reading to 1 minute. The tilting of the table is accomplished 
by worm-gearing. 

Special keys provide for lining up the fixture on the table 
of the jig boring machine so that the horizontal axis of the 
fixture is accurately perpendicular to the direction in which 
the table moves. For accurately locating the center of the 
dividing table with reference to the axis of the machine 
spindle, a spherical-ended center pin is inserted in the taper 
hole of the dividing table axle, as shown. A level is next 
placed between the spherical end of this pin and a center 
mounted in the spindle, to determine the zero position of the 
dividing table. 

The exact distance between the center of the spherical end 
of the pin and the shoulder of the pin that rests on the di- 
viding table is known. Thus, in locating a fixture with the 
dividing table set vertically or at an angle, a definite allow- 


Universal Table for Jig Boring Machine 
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ance can be made for this distance to determine the point 
at which to drill the required hole in the work. This allow- 
ance is determined by means of a simple calculation in which 
is involved the tangent of the angle at which the table is set. 
When holes are to be located on the sides of work, such as 
on the faces of a hexagonal piece, the spherical-ended center 
pin and level may be employed for obtaining the zero posi- 
tion, or a reference square and a prismatic microscope may 
be used. The weight of the smaller table is 300 pounds, and 
of the larger, 425 pounds. 


NEUDECK FULL-AUTOMATIC!DRILL 
CHUCK 


An automatic quick-change drill chuck intended for hold- 
ing straight-shank drills without the use of collets or bush- 
ings has recently been placed on the market by the T. C. 
Weygandt Co., 248-250 
West Broadway, New 
York City. In _ this 
chuck, the drill is held 
by three smooth conical 
clamping rollers, which 
are loose and not inter- 
locked. These _ rollers 
are carried by three 
prongs at the lower 
end of the arbor, and 
tighten automatically 
on the drill shank in 
proportion to the drill- 
ing resistance, without 
scoring theshank. Atthe 
same time, they auto- 
matically center’ the 
drill with precision. 

A portion of the ar- 
bor inside the chuck 
housing is threaded 
left-handed and is pro- 
vided with corre- 
sponding nut that en- 
gages the housing. In 
holding the knurled 
sleeve when the ma- 
chine spindle is run- 
ning, the chuck housing 
is temporarily held sta- 
tionary, but the arbor 
continues rotating, wind- 
ing up a spring and 
causing the nut to feed down toward a wedg- 


Neudeck Full-automatic Drill Chuck 


‘“‘Hypro’’ Planer Bed with Pocket for catching Chips 


“HYPRO” PLANER IMPROVEMENT 


An improvement has recently been made in the construc- 
tion of the ‘“Hypro” planers built by the Cincinnati Planer 
Co., Cincinnati, Ohio. This improvement consists of a pocket 
which is cast integral with the end of the table. The pocket 
is large enough to catch and carry all chips that fall off the 
table, and thus eliminates danger of chips falling from the 
table into the vees of the bed, especially when planing near 
the end of the table. The walls of the pocket are heavy 
enough to withstand rough usage, and may be used in 
blocking up the end of very high work, thus increasing the 
capacity of the machine. 


HUNTER HIGH-SPEED METAL 
CUT-OFF SAW 


A No. 2 high-speed metal cut-off saw has been developed 
by the Hunter Saw & Machine Co., 5662 Butler St., Pittsburg, 
Pa., especially for the rapid cutting off, mitering, and coping 
of the new “Junior” beams, and similar metal sections such 
as stair stringers and other pressed or rolled sections. The 
principal feature claimed for the new saw is rapidity of oper- 
ation. For cutting up 12-inch junior beams, the time per cut 
is about 5 seconds, and for cutting 6-inch “Junior” beams, 
about 3 seconds. 

The machine is mounted on a turntable which permits it 
to be swung to any desired angle. This is a convenience in 


ing plate. This action causes the clamping 
rollers to recede within the conical cap. As 
soon as the nut strikes the wedging plate, 
the chuck housing begins to rotate with the 
arbor, and the centrifugal motion causes the 
conical rollers to fly against the wall of the 
cap, and spread apart sufficiently to allow 
the drill to be inserted. 


When the operating sleeve is released, the 
spring action causes the wedging plate to 
push against the conical cap until the clamp- 
ing rollers are wedged between the drill 
shank and the wall of the cap. The drill is 
then held firmly by the rollers, and the 
greater the resistance, the tighter the grip. 
A sensitive ball-bearing release mechanism 
makes it possible to open the chuck with 
ease at any speed; therefore, it is not neces- 
sary to stop or slow down the machine spin- 
dle in changing drills. The vertical thrust 
is taken up by two wedge blocks so that 


the action of the release is positive, and the 
drill will not stick. 
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stock is fed crosswise several inches for 
taking wide facing cuts. 

The headstock has been redesigned, not 
only to increase the spindle capacity, but 
also to add to the'rigidity and power of the 
lathe. The spindle is 5 1/4 inches in diam- 
eter and has a 4 3/16-inch hole. It is mounted 
in split bronze bearings. The shafts are 
made of heat-treated alloy steel and mounted 
in ball bearings. Speed changes, forward 
and reverse, are effected through multiple 
disk clutches. 

The bar outfit is similar to that of other 
Hartness flat turret lathes. The chucking 
lathe is equipped with a large square turret, 
and simple multiple tooling may be em- 
ployed on this machine, similar to that used 


Fig. 1. 


making angular cuts on beams 50 or 60 feet long. The ‘table 
is rotated by applying a crank-handle at the front end of the 
machine, which actuates a pair of bevel gears and a spur 
pinion that meshes with the curved rack on the outer edge 
of the track. After the table has been set to the desired 
angle, it can be clamped rigidly by one-quarter turn of a 
handle. 

The machine is equipped with a toothed saw, 24 ivches 
in diameter, which is belt-driven from the motor. The mo- 
tor and saw are mounted on a carriage equipped with rollers 
and actuated by a motor-driven hydraulic system. The pis- 
ton-rod of the hydraulic cylinder is attached directly to the 
saw carriage, and the hydraulic pump and motor are also 
mounted on the machine to make it entirely self-contained. 
Both motors are controlled by push-button switches conven- 
iently located. 

The saw arbor is mounted in double-row ball bearings, 
which run in oil-tight and dustproof housings. The belt and 
saw blade are covered by steel guards. The motor support 
is provided with an adjusting screw to vary the tension on 
the belt. A 15-horsepower motor is employed for driving the 
saw. 


HARTNESS FLAT TURRET LATHE 


The latest addition to the line of Hartness flat turret lathes 
manufactured by the Jones & Lamson Machine Co., Spring- 
field, Vt., is a 4- by 34-inch machine which is built to handle 
either bar or chucking work. Bars up to 4 inches in diam- 
eter and 34 inches in length can be handled in the bar ma- 
chine shown in Fig. 1. The chucking machine is equipped 
with a 17-inch chuck, as illustrated in Fig. 2; The swing of 
this machine is 21 inches with the headstock positioned in 
. the center of the ways, and 17 1/2 inches when the head- 


Hartness Flat Turret Lathe arranged for Bar Work 


on other chucking machines built by the 
same company. 


FOSDICK 
DRILL 


Nos. 3 and 4 
high-speed ball- 
bearing sensitive 
drilling machines 
of the design illus- 
trated have been 
added to the line 
of drilling equip- 
ment manufactured 
by the Fosdick 
Machine Tool Co., 
Cincinnati, Ohio. 
These machines are 
built in single- 
and multiple-spin- 
dle types and with 
or without a power 
feed, motor drive, 
pump and fittings, 
and tapping attach- 
ments. The No. 3 
bench type of ma- 
chine is built with 
from one to four 
spindles, while the 
No. 4 pedestal type, 
can supplied 
with from one to 
six spindles. Both 


machines are built in 16- and 24-inch sizes, 


Fosdick Sensitive Drilling Machine 


and have a capacity for drilling holes up to 
3/4 inch, and tapping holes up to 1/4 inch. 
All revolving parts are equipped with ball 
bearings which are protected with dustproof 
oil retainers. The machines are built under 
patents. 

The belt-driven machines are furnished 
with a tight and loose pulley and a swivel- 
ing belt guard and shifter. The drive is 
through spiral gears running in oil. The 
shifting of the belt on the four-step cone 
pulley is accomplished by means of a cen- 
tral cam-drum which shifts the belt from 
one step of one cone before it is advanced 
on the other cone. Before shifting the belt, 
the tension is automatically removed 
through the operation of the idler cam. 
An adjustable collar mounted on the spin- 
dle sleeve can be set to disengage the feed 


Fig. 2. New Flat Turret Lathe equipped for Chucking Work 


at any desired depth. The table of the 
pedestal type of machine is adjustable on 
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Meeting the need for 

still faster production 

with Brown & Sharpe 
“High Speed’? Automatics 


HE “High Speed’ Automatics were added to a 

line already famous for high production records. 
They are designed to handle chiefly the free cutting 
metals, such as brass and aluminum, ‘and small parts 
of iron and steel. The principal cost-cutting features of 
the machines are as follows: 


Higher Spindle Speeds 


Increased spindle speeds (in the No. 00 Automatic 
to as high as 5000 R.P.M.) enable faster production, 
and the fast backshaft speeds up the cross slide and 
turret movements. 


Swing Stop we wits, 
The swing stop for stock (on the Nos. an 
has proved a valuable time saver. It swings into posi- eet <u Acinnes 
tion just previous to the advance of the bar, eliminat- TOOL EXPOSITION 
ing the need for a stock stop in the turret and making 
all six holes available for operating tools. On work CHICAGO 
requiring but one turret operation in conjunction with 


BOOTH NO. 


the cross slide tools it is not necessary to index the 393 


turret since the swing stop controls the length of stock 
fed. When a job requires but three turret positions, the 
swing stop makes possible the use of two complete sets 
of tools in the turret, thereby producing two finished 
pieces with each turret revolution. 


Double Indexing 


The double indexing features enable indexing two 
positions at once, in the same time required to index 
one position by single indexing. Thus, on jobs requir- 
ing three turret positions, one set of tools can be used, 
two positions indexed at a time and the same rate of 
production obtained as by using two sets of tools and 
single indexing. 


The “High Speed’ Automatics are available 

in three sizes, Nos. 00, 0 and 2. The “High 

Speed” Turret Forming Machines which are 

offered in corresponding sizes differ from the’ 

Automatics in that they have no spindle re- 

EE verse mechanism and are provided with a 
single high speed per machine. They are 
readily adaptable to practically all work done 
on the Automatics except threading and 
tapping. 
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Announcing — 
new motor drives for 
two types of Brown & Sharpe 
Grinding Machines 


Brown & Sharpe now offer the No. 2 Surface Grind- 
ing Machine and the Nos. 2, 3 and 4 Universal 
Grinding Machines as completely self-contained and 
independent units when equipped with motor drive. 


The motor is installed in the base of the No. 2 
Surface Grinding Machine, where it is completely 
protected from abrasive dust, water, oil, etc. 


The new motor drive for the Universal Grinding 
Machine consists of three balanced motors installed 
with regard to power, convenience, and protection. 
The motorized machine takes no more floor space, 
and is capable of the same wide range of work as 
the machine driven from the main line. 


The manufacturer who prefers the individual unit 
type of drive, or whose installation problem de- 
mands it, will find these additions to the complete 
Brown & Sharpe production line, reliable cost- 
cutters. 


Making the No. 2 Surface Grinding Ma- 
chine a Motor-in-the-Base type was ac- 
complished by attaching the motor to a 
shelf in the base as illustrated. There is 
plenty of room below for storing tools, 
etc. An automatic belt tightener on the 
back of the machine maintains the efh- 
ciency of the drive and provides for the 
adjustment of the wheel spindle head. 


The illustration shows the location of the 
motors on the Universal Grinding Ma- 
chines equipped with the new motor drive. 
One is placed in a recess on the rear of 
the headstock to drive this unit, the sec- 
ond, mounted on the wheel stand, drives 
directly the wheel spindle, and the third 
is located on the base of the machine at 
the rear, furnishing power for the auto- 
matic table and cross feeds. 
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the pedestal by means of telescopic screws. It can be eleva- 
ted or lowered and securely clamped by means of a lever. 
The head is adjustable on the column, and can be rigidly 
clamped in position. 


MORRIS GRAVITY-LOWERING CHAIN 
HOIST 


Loads may be lowered, smoothly and rapidly entirely by 
gravity, with a chain hoist recently placed on the market 
by Herbert Morris, Inc., Buffalo, N. Y. When it is desired 

to lower a load by grav- 

ity. a handle is simply 
manipulated, and_ the 
lowering is controlled by 

a centrifugal brake until 

the handle is again re- 

leased. Only a light load 
is required for lowering 
by gravity, a weight of 

14 pounds being suffi- 

cient to actuate a 5-ton 

hoist. The hand chain 
does not move when 
lowering by this method. 

Loads can also be lower- 

ed in the usual manner 
by pulling on the hand 

chain. Lifting of loads 
is, of course, accom- 
plished in the customary 
way by means of the 


hand chain. 
In addition to the cen- 
trifugal brake, which 


keeps the lowering speed 
within safe limits when 
lowering by _ gravity, 
there is an automatic 
brake that holds’ the 
load whenever the hand 
chain is released. A stop 
automatically applies this 
brake when the work 
hook reaches its lowest 
position. All working 
parts of the hoist oper- 
ate in oil or grease, and 
ball bearings take the 
end thrust on the worm- 
shaft. The hoist is man- 
ufactured in five sizes, having capacities for lifting loads up 
to 1/2, 1, 2, 3, and 5 long tons, respectively. 


Morris Gravity-lowering Chain Hoist 


SLOAN & CHACE BENCH LATHE 


A bench lathe of considerably larger capacity and greater 
range than any previously manufactured by Sloan & Chace, 
Inc., 351-365 Sixth Ave., Newark, N. J., is being introduced 
to the trade by this concern. The new tool is known as the 
“No. 6 heavy-duty precision bench lathe.” It has a 7/8-inch 
collet capacity, and stock up to 1 1/4 inches in diameter can 
be machined with the draw-in spindle removed. The swing 
is 10 inches. The bed is 38 inches long, and the maximum 
distance between centers is 18 inches. Six spindle speeds 
from 60 to 600 revolutions per minute are obtainable with 
two countershaft speeds of 137 and 425 revolutions per min- 
ute. 

At each end of the headstock there is an eccentric bolt 
which can be turned by means of a key wrench to draw up 
clamping bolts which hold the head solidly in an operation. 
A collar is furnished on both the headstock and tailstock 
spindles, which permits adjustments to compensate for wear. 
Guide plates on the compound slide rest can be clamped 
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Sloan & Chace Bench Lathe 


along the ways to keep the rest in rigid alignment with the 
two spindles and the ways. A screw-cutting attachment can 
be clamped at the headstock end of the bed and driven from 
the headstock spindle. The machine may be driven by means 
of a 1/4-horsepower motor, either back-geared or driven 
through a countershaft. This lathe weighs about 175 
pounds. 


SCHUBERT BALL BEARINGS 


Ball bearings equipped exclusively with bronze retainers 
are now manufactured by the McGill Metal Co., Valparaiso, 
Ind. Bronze was selected as the retainer metal because of 
its low coefficient of friction in contact with steel. With a 
view to further reducing the friction between the balls and 
the retainers, the ball pockets are made cylindrical rather 
than spherical. This results in a line contact between the 
balls and the retainers. 

The construction of these bearings has been made feasible 
by the use of die-castings produced from McGill metal. This 
metal is a modified aluminum bronze having physical prop- 
erties closely approximating those of mild steel. The strength 
and ductility of the metal makes the use of light sections 
possible, which is an important factor in high-speed opera- 
tion. A further advantage claimed for the bronze retainers 
is that their high heat conductivity tends to dissipate heat 
localized on the balls. The retainer construction is such that 
the two rows of balls and their respective retainers operate 
independently of each other. 

These Schubert bearings are of the deep-groove non-filling 
slot type, and are well adapted to carry axial or thrust loads 
in either direction. The thrust capacity varies considerably 
with the speed, but is approximately equal to the rated ra- 
dial capacity at the same speed. When a combined radial 
and thrust load is encountered, the sum of the two loads 
should not exceed the rated radial capacity. In addition to 
a line of standard radial bearings, a wide variety of standard 


Schubert Ball Bearing with Die-cast Bronze Retainer 
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STEEL & MACHINE 
TOOL EXPOSITION || 


CHICAGO 


MUNICIPAL PIER SEPT 2024 


‘CROSS FEED 
AND REVERSE 


COMPLETE 
REAR CONTROL 


On jobs like this it is absolutely necessary for the 
operator to watch the cutter at work. This exclusive 
patented feature on Cincinnati 4 and 5 High Power 
Millers is a time saver—a preventive of spoiled work 
—and a big feature speeding production. Another ‘‘Why hamper your Skilled Operators 
reason why operators ask for Cincinnati Millers! with obsolete equipment?” 


Milling parts on bed of woodworking machine 


THE CINCINNATI MILLING MACHINE CoO. 
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and special thrust bearings are manufactured. In the pro- 
duction of these bearings, the tolerances adhered to are ap- 
proximately one-half of the S. A. E. tolerances. 


OSTER QUICK-ACTING PIPE VISE 


An inclined side-opening pipe vise which grips and releases 
at one turn of the handle has been placed on the market by 
the Oster Mfg. Co., 
Cleveland, O. This 
vise is equipped 
with  oil-tempered 
tool-steel jaws of 
such a design that 
they grip the pipe 
securely without 
squeezing it out of 
round. A _ special 
chain and clamp 
are furnished for 
fastening the vise 
to a post when it 
is not possible to 
bolt it to a work- 
bench. Another 
useful accessory is 
a special eyebolt 
which is employed 
in pipe bending. 
Pipe from 1/8 to 
2 1/2 inches can 
be held, the vise 
jaws opening wide enough to accommodate a 2-inch coupling. 
Short nipples can be handled conveniently. 


Oster Inclined Side-opening Vise 


STARK “4 IN 1” TAP WRENCH 


Four openings are provided in a tap and reamer wrench 
manufactured by the Stark Products Corporation, 3807 N. 
Clark St., Chicago, Ill., so that four sizes of tools may be 
held by each wrench. The wrench is made in three sizes, 
the No. 1 taking from 1/64- to 3/8-inch taps; the No. 2, from 
3/16- to 9/16-inch taps; and the No. 3, from 1/2- to 1-inch 
taps. Reamers up to 21/32, 27/32, and 1 1/2 inches in size 
can be handled in the respective wrenches. 

As may be seen from the illustration, the wrench consists 
essentially of a handle on which one jaw is pinned and a sec- 
ond jaw is adjustable. The adjustable jaw is tightened 


Stark Tap Wrench for holding Four Different Sizes of Taps and 
Reamers 


against the stationary jaw by simply turning a thumb-nut. 
A feature of the wrench is that it can be centered on the 
tailstock spindle of a lathe for tapping or reaming work held 
in the headstock chuck. Small broaches can also be held 
by means of this wrench. The smallest wrench is 6 inches 
long; the intermediate wrench, 9 inches long; and the 
largest wrench, 12 inches long. 
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HOEFER DEEP-HOLE DRILLING AND 
BORING MACHINE 


The latest development of the Hoefer Mfg. Co., Freeport, 
Ill., consists of a machine designed for drilling or boring 
deep holes. The machine was designed primarily for bor ing 
2 1/2-inch holes cored in cast bronze ingots 40 inches long, 
which are made into seamless tubes, but it is adaptable to a 
wide range of work. It consists of a base, column. two- 
spindle head, and trunnion equipped with work-holding fix. 
tures. The machine base is deep, and contains a sump un- 
derneath the column for coolant, while the section of the 
base around the trunnion is arranged to receive chips. The 
particular machine illustrated was installed over a pit, which 
gave additional room for chips. 

The column is provided with a platform on which the mo- 
tor is mounted. On the front side, there is an overhanging 
arm which serves as the upper bearing for the trunnion, con- 


Hoefer Deep-hole Drilling and Boring Machine 


tains the feed-box, and furnishes liberal guide bearings for 
the boring-bars. The two-spindle head is of a special con- 
struction in which all gears operate in a continuous bath 
of oil. The feed mechanism is housed in a box in the over- 
hanging arm, and consists of a series of gears and clutches 
which provide proper speeds for the downward and upward 
motion of the head. The feed is transmitted through a lead- 
screw running in bronze bearings and equipped with ball 
bearings that absorb thrust in both directions. Control of 
the feed is obtained through a lever located in a convenient 
position for the operator. Two adjustable collars on the trip- 
rod govern the length of the head movements, and fixed 
safety collars prevent damage to the machine. While the 
feed can be started, stopped, or reversed at will by the oper- 
ator, it will reverse automatically at the end of the down 
stroke and stop automatically at the end of the rapid reverse. 
On the right-hand side of the machine, there is a large wheel 
which permits operation of the head by hand. 


‘ 
| 
- 
HEC) 
a 


The Most Efficient Man 
the Man with Idea 


and the most efficient machine is the machine made around 
an idea and not merely to sell. Such a machine is the 


Boring, Drilling and Milling Machine 


ITS RECORD IS OUR BEST AD 


heey WE ALSO MAKE THE 
| LUCAS POWER 


ry 


Forcing Press 


THE LUCAS MACHINE TOOL CO., Cleveland, Ohio, U.S. A. 


oo AGENTS; Alfred Herbert, Ltd., Coventry, Societe Anonyme Belge, Alfred Herbert, Brussels. Allied Machinery Co., Turin, Barce- 
a, Zurich. WV. Lowener, Copenhagen, Oslo, Stockhcim. R. S. Stokvis & Zonen, Paris and Rotterdam. Andrews & George Co., Tokyo. 
Ing. M. Koclan & G. Nedela, Prague. 
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Four work-holding fixtures are mounted on the trunnion. 
Each of these consists of four hardened steel vees, which 
are operated simultaneously by means of right- and left-hand 
screws, actuated through small handwheels. The work is 
automatically centered under the spindles. The trunnion 
rotates on a heavy roller bearing, and has a bearing in the 
machine base and in the overhanging arm. A large hardened 
and ground plunger that is operated through the horizontal 
double-handled lever at the front of the machine locates the 
trunnion in the indexed positions. This lever also connects 
with a toggle to lock the trunnion in place. Two tubes are 
bored simultaneously, and while the operation is in progress, 
the operator replaces two finished tubes. The machine weighs 
approximately 16,000 pounds. 


* * 


PERSONALS 


Harry S. Scuott, formerly assistant general sales man- 
ager of the National Carbon Co., Inc., New York City, has 
been appointed general sales manager. 


Evuis F. Mutuer, formerly sales manager with the Gisholt 
Machine Co., Madison, Wis., is now assistant to the president 
of the Gardiner Metal Co., 13856 W. Lake St., Chicago, Ill. 


H. D. RANDALL has been made sales manager of the gear 
section of the industrial department of the General Electric 
‘ Co., Schenectady, N. Y. He will make his headquarters at 
the River Works, West Lynn, Mass. 


WILLIAM J. McFARLAND has been placed in charge of the 
new Detroit offices of the United States Electrical Tool Co. 
at 2-226 General Motors Building. Mr. McFarland was for- 
merly associated with the Boyer-Campbell Co. of Detroit. 


LAURENCE THOMPSON has been appointed district manager 
of the Cleveland office of the United States Electrical Tool 
Co., with headquarters at 555 Erie Building. Mr. Thompson 
was formerly Cleveland manager of the Fairbanks-Morse Co. 


CHARLES J. Murray, formerly with the Linde Air Products 
Co., has become associated with the Oklahoma Contracting 
Co. He is now organizing a new division of that concern 
to engage exclusively in “ox-welded” pipe line construction. 


Ivan RacHEFF has been appointed metallurgical engineer 
for the Racine Radiator Co., Racine, Wis., in connection with 
chemical and metallurgical research relative to power unit, 


industrial truck, and heavy-duty type radiator manufac- 
turing. 


E. W. BuscHMAN, formerly manager of the E. A. Kinsey 
Co., Indianapolis, Ind., has been appointed general sales 
manager of the Foster Machine Co., Elkhart, Ind., manufac- 


turer of turret lathes, screw machines, and wrenchless 
chucks. 


HERBERT S. FREEMAN has been appointed district repre- 
sentative of the Fibroc Insulation Co., Valparaiso, Ind., man- 
ufacturer of “Fibroc-Bakelite.” He will represent the com- 
pany in the northern New York territory, with headquarters 
in Rochester. 


THomas D. McCLoskeEy was elected chairman of the board 
of the Firth-Sterling Steel Co., McKeesport, Pa., at a recent 
meeting of the board of directors. Mr. McCloskey is a well- 
known Pittsburg attorney, the senior member of the firm of 
Kinnear, McCloskey & Best. 


H. G. Davis, who was formerly with the Pfaudler Co., 
Milwaukee, Wis., has recently joined the sales: organization 
of Foote Bros. Gear & Machine Co., 232-242 N. Curtis St., 
Chicago, Ill. He will cover the north side of the’ city of 
Chicago and adjoining suburbs. 


Dr. W. D. Cooriner, assistant director of the research labor- 
atory of the General Electric Co., Schenectady, N. Y., and 
inventor of the X-ray tube that bears his name and that is 
universally used in hospitals and laboratories, has been 
awarded the Howard N. Potts gold medal for 1926 by the 
Franklin Institute of Philadelphia. 


V. V. Casey has been engaged by the Bonney Forge & Tool 
Works, Allentown, Pa., to: represent the company in Penn- 
sylvania, Southern New York, Maryland, the District of 
Columbia, and New Jersey. Mr. Casey is well known in the 
automotive field and his experience in this branch of busi- 
ness will be of great value in his new connection. 


R. J. TIEDEKEN has been appointed raw material salesman 
in the Philadelphia territory for the Bridgeport Brass Co. 
of Bridgeport, Conn. Mr. Tiedeken will make his head- 
quarters at the Philadelphia office of the company, which is 
located in the Bankers’ Trust Building. He-has been con- 
nected with the brass and copper business since 1903. 


Ivan STEWART ForDE who, for a number of years, was man- 
ager of the small turbine division of the Westinghouse Elec- 
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tric & Mfg. Co., and for the last three years manager o the 
sales promotion department of the Diamond Power Specialty 
Corporation, has become sales manager of the Furnace lngi- 
neering Co., manufacturer of the Simplex unit pulverizer, 
with headquarters at 5 Beekman St., New York City. 


Witi1aM H. ALLEN, who in recent years was connected 
with Fellows Gear Shaper Co. and who was sales manager 
for the Kearney & Trecker Corporation, has become asgo. 
ciated with Charles H. Besly & Co., Chicago, Ill. Mr. Allen 
served his apprenticeship with the Besly Co. at their Veloit 
works and was connected with the sales department from 
1904 to 1916, representing the company in the Ohio and 
Michigan district. He will make his headquarters in Butfalo, 
covering Northern New York State and Pennsylvania, and 
handling Besly grinders, abrasive disks and specialties. 

PRESTON B. POSTLETHWAITE was elected president o/ the 
Wagner Electric Corporation, 6400 Plymouth Ave., St. Louis, 
Mo., at a recent meeting of the board of directors. He as. 
sumed office immediately, taking over the duties of Waldo A. 
Layman who resigned several weeks ago. Mr. Postlethwaite 
has been vice-president of the corporation since 1923. Born 
in Miflin County, Pa., in 1883, he graduated from high-school 
in 1900, and then entered the employ of the Pennsylvania 
Bell Telephone Co., working as a lineman and troubleman 
and later as gang foreman. In 1904, he entered the Penn- 
sylvania State College, working his way through college, and 
graduating in 1909 from the electrical engineering course. 
He then entered the apprentice class of the Wagner Electric 
Corporation and was successively promoted to the sales office, 
to manager of the Cincinnati office, and to district manager 
of the Cincinnati territory. In 1916, he returned to St. Louis 
to organize and manage the service department. He soon be- 
came assistant sales manager in charge of the automotive 
division, and a few years later, vice-president. He has also 
been a director of the corporation for two years. 


* * 


TRADE NOTES 


MaGNoLia METAL Co., announces that the company has re- 
moved from 113 Bank St. to 75 West St., New York City. 


Frermot Co., 200 Broadway, New York City, has appointed 
the RAw.Lptvue Co., INc., 66 West Broadway, New York City, 
sole agents for the sale of Simbi hammers. 


UNIVERSAL ENGINEERING Co., machinery builders and tool 
designers, formerly located at 6007 Euclid Ave., Cleveland, 
Ohio, have moved to larger quarters at 5101 Lakeside Ave., 
Cleveland. 

BRipGEPorT Brass Co., Bridgeport, Conn., has removed its 
New York office from the Pershing Square Building to the 
Farmers’ Loan and Trust Company Building, Suite 407, 475 
Fifth Ave., at 41st St., New York City. 


Toot EQUIPMENT SALEs Co., 18 S. Clinton St., Chicago, IIl., 
has been appointed exclusive factory representative for the 
Titan Tool Co., Erie, Pa., manufacturer of the Titan quick- 
change drill chuck, tap adapters, stud setters, and friction- 
drive collets. 


P. M. BrotHErRHoop & Son, 25 Church St., New York City, 
and 415 Elmwood Ave., Buffalo, N. Y., are now representing 
the Cleveland Planer Co., Cleveland, Ohio, exclusively, in the 
sale of Cleveland open-side planers in the eastern and west- 
ern New York territory. 


KUHLMAN EtectTric Co., Bay City, Mich., manufacturer of 
Kuhlman power, distribution and street lighting transform- 
ers, announces the appointment of the Continental Sales and 
Engineering Co., 839 Oliver Bldg., Pittsburg, Pa., as district 
representative in Pittsburg. 


KEARNEY & TRECKER CoRPORATION, Milwaukee, Wis., manu- 
facturer of milling machines, announces that the company 
has taken larger quarters for its Indianapolis office. The 
new address is 616-617 Continental Bank Building. Robert 
W. Ott, branch manager, continues in charge. 


BurKE Eectric Co., Erie, Pa., manufacturer of motors, 
generators, motor-generator sets, and electric arc-welding 
equipment, has appointed Louis D. Moors, 1201 Syndicate 
Trust Building, St. Louis, Mo., and W. C. FretcHer Co., 725 
Continental Bank Building, Indianapolis, Ind., as district 
sales agents in their respective territories. 


CLEVELAND PLANER Co., 3148 Superior Ave., Cleveland, Ohio, 
announces that the. A. R. Williams Machinery Co. of Van- 
couver, Ltd., Vancouver, B. C., Canada, is now acting as ex- 
clusive representative for the sale of Cleveland open-side 
planers in British Columbia and the Yukon. It is also 2n- 
nounced that the Northern Machinery Co., Minneapolis, 
Minn., is now exclusive representative for the sale of Cleve- 
land planers in Minnesota and western Wisconsin.. 

CONTINENTAL Too. Co., Detroit, Mich., has recently placed 
a contract for a large new plant with the Austin Co., Cleve- 
land, Ohio. The new machine shop will be of single story 


The Bull-Dog 


ramous weinor news: This “Wetmore Bull-Dog” 


Duty Adjustable Reamer 
Cuts Production Costs 


HIS Wetmore “Bull-Dog’”” Reamer combines all the 

advantages of both solid and adjustable reamers. 
Key drive relieves strain on coupling nut. Large adjust- 
ment provides for wear and regrinding, so that this 
reamer with its original blades actually outlasts several 
solid, non-adjustable reamers. The 14” projection of the 
blades over the end of the reamer body allows the chips 
to fall off ahead of the reamer and prevents chips from 


The method of holding the clogging up along cutting edge of blades. 

blades in the Wetmore 

Heavy-Duty Reamer elimin- Wetmore Adjustable Reamers are being specified in many 
ae of the largest shops because they cut production costs, 
fies the replacement and ad- (1) by doing faster, more accurate work; (2) by their 
justment of blades. longer life. Here are a few Wetmore features that appeal 


All Wetmore blades are scien- to production men. 


tifica'ly ground for working 
various metals—steel, cast 
iron, bronze, etc. Best high- 
speed steel, ground to thick- 
ness, length and on seat. 
Tested for hardness and 


Adjustments to the thousandth Left Hand Angle Cutting Blades 
of an inch can be made in less that prevent digging in, chattering 
than a minute. In fact, the and scoring while backing out. 
Wetmore is the quickest and Shearing effect of blades increases 
easiest adjusting reamer made. life of cutting edge. 


toughness. In ordering, give Solid, alloy steel body, heat- No grinding arbor required for re- 
type and size of reamer and treated, guaranteed against grinding. Wetmore Reamers can be 
whether reamer is to be used breakage. reground on their original centers. . 


on steel, cast iron or bronze. 


FREE CATALOG 


Send for Catalog No. 26, showing full line of 
' Wetmore Adjustable Reamers—and new, 
reduced prices. 


WETMORE REAMER COMPANY 
60-27th Street, MILWAUKEE, WISCONSIN 
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design, with a monitor extending down the length of the 
roof, and will contain approximately 30,000 square feet of 
floor space. The plant is expected to be completed and in 
operation by October 1. The company employs 150 men at 
present, but expects to increase the number nearly 100 per 
cent when the new building is ready for occupancy. 


Foote Bros. Gear & MACHINE Co., 232-242 N. Curtis St., 
Chicago, Ill., announces that the Roberts Tool & Supply Co., 
Syracuse, N. Y., has been appointed district representative 
for Syracuse and vicinity, for the line of speed reducers and 
gear products manufactured by the Foote Bros. Gear & Ma- 
chine Co. The Indianapolis Belting & Supply Co., 34 S. 
Capitol St., Indianapolis, Ind., has been appointed district 
representative to cover the city of Indianapolis and sur- 
rounding territory within a radius of seventy-five miles. 


CarRBoRUNDUM Co., Niagara Falls, N. Y., manufacturer of 
abrasive and refractory materials, announces the appoint- 
ment of Wir~ttrams MacGrecor and S. F. Courter as general 
sales managers, each being in charge of a sales division. In 
this capacity they will act as assistants to George R. Rayner, 
vice-president in charge of sales, who will continue as the 
head of that department. Mr. MacGregor was formerly sales 
manager of the coated abrasive division of the Carborundum 
Co. Mr. Courter was formerly district sales manager and 
was in charge of the office, warehouse and sales force in 


Philadelphia. He has been succeeded in that office by W. J. 
GRIFFITH. 


OAKLEY CHEMICAL Co., 26 Thames St., New York City, 
manufacturer of Oakite products for industrial cleaning oper- 
ations, announces a reorganization, with the new name of 
OAKITE Propucts, INc. This is a New York state corporation 
with a $2,000,000 capital. The personnel of the management 
and the field organization, consisting of seventy cleaning 
specialists located in fifty-nine cities in the United States 
and Canada, will remain the same, but the new organization 
is planning to greatly enlarge the scope of its activities. The 


general offices of the Oakite Products, Inc., will continue to 
be at 26 Thames St., New York City, and the factory, as 
heretofore, at Bush Terminal, Brooklyn, N. Y. 


GENERAL Evecrric Co., Schenectady, N. Y., announces that 
the manufacture of power transformers in sizes from 501 to 
3500 kv-a inclusive, up to and including 73,000 voits, has 
been transferred from the Fort Wayne, Ind., to the Erie, Pa, 
works of the General Electric Co. The design of these trans. 
formers will be under the direction of C. N. Brubaker who 
has been appointed engineer of the transformer department 
of the Erie works. The engineering and manufacturing of 
distribution transformers up to and including 500 kw. at 
Pittsfield, Mass., has been organized as a department under 
the direction of E. A. Wagner, who has been appointed man- 
aging engineer of the distribution transformer department. 

NATIONAL ACME Co., Cleveland, Ohio, announces that in the 
future all Model B and Model C Acme machines—the latest 
types of Acmes—will be built at and shipped from the com- 
pany’s Windsor, Vt., plant, where there are ample manufac- 
turing facilities. This consolidates all machinery manufac- 
ture at one place, although the older types, known in the 
trade as the No. 52 and No. 56 Acmes, will, for the time being, 
continue to be built at Cleveland, Ohio, where the general 
sales offices will remain. A supply of tools and repair parts 
for all types of machines will be carried in stock in Cleve- 
land for prompt shipments. The Clevelard plant at E. 13ist 
St. and Coit Road will continue to make screw machine pro- 
ducts, standard screws and nuts, and automatic threading 
tools. The changes mentioned follow a recent reorganization 
in the personnel of the National Acme Co., through which 
F. H. CuHapin becomes president; G. J. STEINBICKER, secre- 
tary and treasurer; and K. H. Crumrine, superintendent of 
the Cleveland plant. The other officials remain as before— 
N. W. Foster, vice-president and general manager; and A. W. 
Hopkins, general sales manager. A. W. Henn, formerly pres- 


ident of the company, assumes the position of chairman of 
the board. 


COMING EVENTS 


SEPTEMBER 7-10o—Machine tool exhibition 
in the Mason Laboratory, Sheffield Scientific 
School, Yale University, New Haven, Conn. 
H. R. Westcott, chairman, 400 Temple St., 
New Haven, Conn. 


SEPTEMBER 20-24—Eighth annual conven- 
tion and exposition of the American Society for 
Steel Treating to be held at the Municipal Pier, 
Chicago, Ill. W. H. Eisenman, secretary, 4600 
Prospect Ave., Cleveland, Ohio. 


SEPTEMBER 21-23—Production meeting of 
the Society of Automotive Engineers to be held 
at the Hotel Sherman, Chicago, IIl., simultane- 
ously with the exposition of machine tools and 
heat-treating equipment sponsored by the Amer- 
ican Society for Steel Treating. Coker F. Clark- 
son, 29 W. 39th St., New York City, secretary. 


SEPTEMBER 27-OCTOBER 2—Annual con- 
vention of the American Foundrymen’s Associa- 
tion and second international foundry congress 
in Detroit, Mich. In conjunction with these 
conventions there will be held an international 
exposition of foundry and machine shop equip- 
ment and supplies. C. E. Hoyt, secretary- 
treasurer, 140 S. Dearborn St., Chicago, III. 


OCTOBER 2-10—Southern exposition to be 
held in the New Madison Square Garden, 
Eighth Ave. and goth St., New York City. 
W. G. Sirrine, president of the exposition, New 
Madison Square Garden, New York City. 


OCTOBER 12-13—Autumn convention of the 
American Management Association at the Hotel 
Statler, Cleveland, Ohio. W. J. Donald, man- 
aging director, 20 Vesey St., New York City. 


OCTOBER 14-16—Semi-annual meeting of 
the American Gear Manufacturers’ Association 
to be held at Briarcliff Lodge, Briarcliff Manor, 
N. Y. T. W. Owen, secretary, 2443 Prospect 
St., Cleveland, Ohio. 


OCTOBER 22—Meeting of the American 
Tron and Steel Institute at Hotel Commodore, 
New York City. Secretary’s address: 40 Rector 
St., New York City. 


NOVEMBER 16-18—Transportation and ser- 
vice meeting of the Society of Automotive En- 
gineers at the Copley-Plaza Hotel, Boston, 
Mass. Secretary, Coker F. Clarkson, 29 W. 
39th St., New York City. 


NOVEMBER 16-19—Eighth annual fall meet- 
ing of the American Welding Society in con- 
junction with the International Welding and 
Cutting Exposition, Inc., at the Broadway 
Auditorium, Buffalo, N. Y. 

DECEMBER 6-9—Annual meeting of the 
American Society of Mechanical Engineers at 
the Engineering Societies Building, 29 W. 39th 
St., New York City. Calvin W. Rice, secretary. 

DECEMBER 6-11—Fifth national exposi- 
tion of power and mechanical engineering at 
the Grand Central Palace, New York City. Man- 
agers of the exposition: Charles F. Roth and 
Fred W. Payne of the International Exposition 
Co., Grand Central Palace, New York City. 


NEW BOOKS AND PAMPHLETS 


ELIMINATION OF WASTE—SHEET STEEL. 
15 pages, 6 by 9 inches. Published by the 
Department of Commerce, Washington, 
D. C., as Simplified Practice Recommenda- 
tion No. 28. Price, 5 cents. 

ELIMINATION OF WASTE (DIE-HEAD 
CHASERS.) 15 pages, 6 by 9 inches. 
Published by the Department of Com- 
merce, Washington, D. C., as Simplified 
Practice Recommendation No. 51. 

YEAR BOOK OF THE AMERICAN ENGI- 
NEERING STANDARDS COMMITTEE 
FOR 1926. 75 pages, 7% by 10 inches. 

_Published by the American Engineering 
Standards Committee, 29 W. 39th St., 
New York City. 

A UNICONTROL HIGH-FREQUENCY RA- 
DIO DIRECTION FINDER. By F. W. 
Dunmore. 11 pages, 7 by 10 inches. Pub- 
lished by the Department of Commerce, 
Washington, D. C., as Scientific Paper No. 
525 of the Bureau of Standards. Price, 
5 cents. 

AMERICAN MACHINISTS’ HANDBOOK. By 
Fred H. Colvin and Frank A. Stanley, 972 
pages, 4 by 7 inches. Published by the 
McGraw-Hill Book Co., Inc., New York 
City. Price, $4. 

This is the fourth edition of the American 
Machinists’ Handbook, well known in the me- 
chanical field. The new edition contains a 
number of new tables, especially on standard 
tolerances for screw threads, for fits of various 
kinds, and for gages. While the size of the 


MACHINERY, September, 1926—80-C 


handbook has not been materially increased in 
the new edition, the text has been carefully re- 
vised and new material has replaced old tables 
wherever necessary. 


COMMERCE YEAR BOOK 1925. Compiled 
by the Bureau of Foreign and Domestic 
Commerce, Julius Klein, Director. 752 
pages, 6 by 9 inches. Obtainable from the 
Superintendent of Documents, Government 
Printing Office, Washington, D. C. Price, 
$1. 

This work contains a mass of information 
relating to the foreign and domestic trade of 
the United States, production of the industries, 
and kindred information. Each important in- 
dustry and activity is separately treated, all 
the information relating to one field being 
grouped together. Thus, for example, metals 
are found under one heading, machinery under 
another, and automotive products under a 
third, etc. 


THE INTERNAL GEAR. 75 pages, 6 by 9 
inches, 45 illustrations. Published by the 
Fellows Gear Shaper Co., Springfield, Vt. 

This is the third revised edition of a treatise 
on the design and application of internal gears, 
the first edition of which was published some 
years ago. The book contains an analysis of 
the comparative tooth action of internal and 
external gear teeth, together with directions for 
cutting, data on designing and directions for 
calculating gear tooth strength. The present 
edition is completely revised and contains much 
new material. It is divided into six chapters, 
as follows: Definition and Advantages of the 

Internal Gear; Design of Internal Gears; 

Graphical Analysis of Gear Tooth Action; In- 

ternal Helical Gear Design, Strength of Gear 

Teeth; and Graphical Method of Generating an 

Involute Gear Tooth. Some of the illustrations 

are in two colors, making the graphical repre- 

sentation very clear. 


SHIP MODEL MAKING. By E. Armitage 
McCann. 129 pages, 6 by 9 inches, 73 
illustrations. Published by Norman W. 
Henley Publishing Co., New York City. 
Price, $2.50. 

This book has been prepared for those inter- 
ested in building models of ships. The book 
describes how to produce a happy medium be- 
tween a purely decorative ship and an exact 
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on ordinary line-shaft bearings 


A TREMENDOUS tax is imposed on the 
pertormance and life of your plain bearings 
when the line shafting in your mill or plant 
is started Monday morning. 

The week-end shutdown permits the lubri- 
cant to ooze off, leaving the plain bearing 
surface dry and unprotected —easy prey for 
friction and wear. Bearing life is shortened. 
Frequent replacements and production tie-ups 
are inevitable. 

Hyatt Line Shaft Bearings, in contrast, are 
never dry. There is always a grease film be- 
tween the rollers and the shaft as long as there 
is any lubricant left in the bearing. 

The distinctive helical Hyatt rollers keep the 
lubricant circulating constantly over all bear- 


—hut not on 


ing surfaces. They are flexible to absorb loads, 
vibration and irregularities in shaft surfaces. 

Hyatt Roller Bearings require little attention 
—only three or four lubrications a year—re- 
ducing maintenance cost accordingly. Their 
smooth, easy rolling motion will cut 15% off 
your power bill. 

The bearings and boxes are split for quick 
installation, without disturbing the shaft fit- 
tings. They are quickly adjusted to any hanger. 
The new, narrow center Hyatt bearing extends 
Hyatt service and economies to narrow trans- 
mission lines. 

For high grade bearing efficiency, specify 
Hyatts from your nearest mill supply 
dealer. 


HYATT ROLLER BEARING COMPANY 
NEWARK, NEW JERSEY 


Pacific Coast Address: San Francisco, Cal. 


ROLLER BEARINGS 


There’s a Hyatt Built to Improve Every Bearing Application 
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scale model. 


There are many people who en- 
gage in model making as a pastime, and it is 
for such men that this book has been prepared. 
It offers something that will relax the mind 
from the everyday occupation, and yet some- 
thing in which the mechanical mind finds an 


active interest. One of the important factors 

in the book is that it describes everything in 

detail, specifies the material to use, how to 
fasten it together, how to obtain the colors, etc. 

ON THE METALLURGY OF IRON AND 
STEEL. 193 pages, 6 by 9 inches; num- 
erous illustrations. Published by the Amer- 
ican Society for Steel Treating, Cleveland, 
Ohio. Price, paper cover, $1; cloth bind- 
ing, $2. 

This book contains three papers reprinted 
from the Transactions of the American Society 
for Steel Treating. It consists of three sections, 
the first and by far the largest—The Metallurgy 
of Iron and Steel, by F. T. Sisco, metallurgist 
in the Air Service of the War Department at 
McCook Field, Dayton, Ohio. This section cov- 
ers the fundamentals of the manufacture of iron 
and steel; the mechanical treatment of steel: 
iron and steel castings; wrought iron, malleable 
iron and semi-steel; chemistry of iron and steel 
and of the blast furnace, the Bessemer furnace, 
the open-hearth furnace, the electric furnace 
process, wrought iron, and crucible steel. The 
second paper reprinted in the volume deals 
with Swedish steel practice by Dr. Bengt Kjerr- 
man, a well-known Swedish metallurgist, and 
third with electric steel melting, by Dr. Birger 
Egeberg, metallurgist of the Halcomb Steel Co., 
Syracuse, N. Y. 

GEAR TRAIN DESIGN. By William H. 
Rasche. 111 pages, 6 by 9 inches, 16 il- 
lustrations. Published by the Engineering 
Experiment Station of the Virginia Poly- 
technic Institute, Blacksburg, Va. 

The principal purpose of this book is to ex- 
plain a new and hitherto unpublished method 
of using Brocot’s table of decimal equivalents 
in solving one of the mathematical problems 
which arise in gear train design—the problem 
of finding two whole numbers whose ratio is a 
sufficiently close approximation to a given ratio 
for all practical purposes. A second, and no 
less important object of the bulletin is to show 
how these numbers may then be adapted to the 
design of a gear train. ‘For over fifty years,” 
says the author in his preface, “Brocot’s meth- 
od of solving the mathematical problem which 
presents itself in the kinematic design of a gear 
train has been used by French and German 
engineers, but it has never found favor with 
American and British engineers, despite the fact 
‘that it is certainly a much simpler and a far 
more scientific process of solving the problem 
_ than the continued-fraction process in vogue 
here and in England.” 


NEW CATALOGUES AND 
CIRCULARS 


TURBINES. Standard Turbine Corporation, 
Scio, N. Y. Bulletin 13, illustrating and de- 
scribing turbines for pumps, fans, and other 
applications. 

VISES. Hollands Mfg. Co., Erie, Pa. Cat- 
alogue 26, illustrating the Hollands line of 
vises and tools, and giving dimensions, weight, 
and list prices of the various sizes. 

ELECTRIC HOISTS. Roeper Crane & 
Hoist Works, Inc., 1720 N. roth St., Reading, 
Pa. Form 118, containing description and speci- 
fications covering Roeper type R electric hoists. 

RIVETERS. Hanna_ Engineering Works, 
1763 Elston Ave., Chicago, Ill. Bulletin R- 
204-A, illustrating and describing Hanna ‘Bull’ 
riveters, which are made in capacities of from 
6 to 150 tons. 

BALL BEARINGS. Standard Steel and Bear- 
ings, Inc., Plainville, Conn. Booklet entitled 
“Molybdenum Means More-Life-in-’eem—Why?” 
telling the story of the development and use of 
molybdenum steel for bearing purposes. 

TWIST DRILLS AND REAMERS. Morse 
Twist Drill & Machine Co., New Bedford, Mass. 
Circulars containing information on Morse twist 


drills and reamers, and price list of the Morse 
style 717 spiral fluted expansion reamer. 


BEARING METALS. Crilly Mercury Anti- 
Friction Metal Corporation, Jersey City, N. J. 
Booklet entitled “Something New in Bearing 
Metals,” describing Crilly mercury anti-friction 
metal and giving data relating to its strength 
and durability. 


SMALL TOOLS. Alvord-Polk Tool Co., 
Millersburg, Pa. Catalogue 7 (1926) covering 
reamers, taps, dies, twist drills and special 
tools. The catalogue contains 152 pages, 5 by 
7% inches, and gives a complete listing of the 
tools referred to. 

ELECTRICALLY DRIVEN TOOLS. Dillon 
Electric Co., Canton, Ohio. Loose-leaf catalogue 
containing bulletins on_ electrically driven 
heavy-duty grinders and buffers; medium-duty 
grinders and buffers; and standard-duty traction 
type high-speed freight elevators. 

FANS AND BLOWERS. Buffalo Forge Co., 
144 Mortimer St., Buffalo, N. Y. Catalogue 
475, illustrating and describing ‘‘Baby” conoidal 
fans. Circular 2386, illustrating and describ- 
ing Buffalo electric blowers, type FB, having 
both variable and constant speed. 

SAWS. E. C. Atkins & Co., Indianapolis, 
Ind., is issuing a publication entitled ‘The 
Saw Kerf,” which will be published four times 
a year. 
to the Atkins organization, as well as articles 
of interest to those who use saws. 


PORTABLE PNEUMATIC TOOLS. Warner 
& Swasey Co., Cleveland, Ohio. Catalogue show- 
ing the application of W &S portable pneumatic 
tools in a wide variety of industries. The cat- 
alogue describes details of construction, and 
gives specifications of the different types. 


STRUCTURAL STEEL SHAPES. Carnegie 
Steel Co., Pittsburgh, Pa. Book entitled “Struc- 
tural Steel Shapes,” containing information and 
tables for engineers and designers pertaining to 
structural steel sections considered most suit- 
able for bridge and building construction. 


SMALL TOOLS. Commercial Tool Co., 
2026 E. 22nd St., Cleveland, Ohio. Circular 
illustrating different styles of Wetmore adjust- 
able reamers. Circular descriptive of the Gam- 
mons taper pin reamer. Circular illustrating 
Illinois high-speed steel milling cutters and hobs. 

DROP TABLE. Whiting Corporation, Har- 
vey, Ill. Folder illustrating and describing the 
Whiting drop table which can be used for any 
dropping operations on locomotives, fenders or 
cars, making only one pit necessary and saving 
in construction cost and yard space in new 
engine houses. 

PORTABLE EEECTRIC EQUIPMENT. 
R. G. Haskins Co., 3452 Lake St., Chicago, 
Ill. Booklet entitled “Taking the Tool to the 
Work,” containing a series of pictures showing 
a few of the many applications of Haskins flex- 
ible shafting equipment in different kinds of 
plants throughout the country. 

HOISTING MACHINERY, PLATE STEEL 
PRODUCTS, BOILERS, LOGGING MACHIN- 
ERY, Etc. Willamette Iron & Steel Works, 
Portland, Ore. Catalogue covering the line of 
products made by this concern, which include 
marine and hoisting machinery, boilers, plate 
steel products, and logging machinery. 

INTERNAL GRINDING SPINDLES. Ex- 
Cell-O Tool & Mfg. Co., 1467 E. Grand Blvd., 
Detroit, Mich. Catalogue descriptive of XLO 
high-speed internal grinding spindles, which are 
designed to be applied to different makes of 
grinding machines. The catalogue gives data 
on speeds, dimensions, and prices of the various 
types. 

LATHE AND DRILL CHUCKS. Westcott 
Chuck Co., Inc., Oneida, N. Y. Catalogue No. 
520-A, illustrating and describing Westcott 
lathe and drill chucks, including combination, 
independent and universal lathe chucks; auxil- 
iary screw cutting off chucks; two-jawed lathe 
chucks; Little Giant drill chucks; and Oneida 
drill chucks. 

LUBRICATORS. Keystone Lubricating Co., 
21st and Clearfield Sts., Philadelphia, Pa. Cat- 
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alogue containing information, in the for 
questions and answers, concerning the Key 
safety system of grease lubrication— its 
pose, method of operation, relation to 
adaptability, etc. The booklet illustrate 
ical installations. 


HIGH TEMPERATURE CEMENT. Gen- 
eral Refractories Co., 117 S. 16th St., Philadel- 
phia, Pa. Folder describing a new high tem- 
perature cement made from a chrome ore base 
but free from sodium silicate and other low 
fusing binders. It is recommended for boiler 
and furnace work as a mortar, as a coating for 
brick work, and, when mixed with Grefco-Grog, 
as a monolithic refractory. 

MEASURING TOOLS. Van Keuren Co., 12 
Copeland St., Watertown, Mass. Catalogue of 
16 pages describing light wave measuring equip- 
ment, combination reference gages, microgages 
or utility gage blocks, plug gages for produc- 
tion, thread measuring wires, micrometer laps, 
flat laps, lapped steel surface plates, and square 
plug gages. ‘The catalogue also contains tables 
and data on threads and thread systems. 

OIL AND GAS BURNERS. W. S. Rock- 
well Co., 50 Church St., New York City. Bul- 
letin 270, containing a discussion of the use 
of oil and gas burners in industrial heating 
furnaces. The bulletin is not a mere catalogue 
of burners, but discusses the heating problem 
as a whole, from a technical point of view, and 
is intended to develop a better understanding 
of the function of oil burners in industrial heat- 
ing operations. 

HARDNESS TESTING.  Wilson-Maeulen 
Co., 383 Concord Ave., New York City. Book- 
let entitled “Hardness Testing of Metals,” de- 
scribing the possibilities and current practice in 
connection with the Rockwell hardness tester. 
The accuracy obtainable, the skill required for 
making tests, the range, adaptability and speed 
of the device are referred to, as well as the 
testing of different kinds of tools and metals 
and the use of the instrument in inspection 
departments. 


DIVIDING TABLE FOR JIG BORING. 
R. Y. Ferner Co., Investment Building, Wash- 
ington, D. C., sole representative in the United 
States of the Societe Genevoise of Geneva, 
Switzerland. Pamphlet No. 439, illustrating 
and describing universal dividing tables for jig 
boring machines, which tables make it possible 
to locate and drill holes accurately at any de- 
sired angle, either radially about the center of 
the work, or parallel to each other on different 
sides of the work. 

ELECTRICAL EQUIPMENT. General Elec- 
tric Co., Schenectady, N. Y. Bulletin GEA- 
388, descriptive of type MT control equipment 
for direct-current, series-wound, crane bridge 
and trolley motors. Circulars GEA-19B and 
GEA-416, descriptive of alternating-current en- 
closed magnetic switches and automatic starting 
compensators, respectively. Leaflet GEA-468, 
descriptive of drum type controllers for machine 
tool service, intended for use with direct-current, 
adjustable-speed motors. 


POWER TRANSMITTING EQUIPMENT. 
Hill Clutch Machine & Foundry Co., Cleveland, 
Ohio. Catalogue No. 26, published in three 
sections A, B and C. Section A illustrates and 
describes a new flexible coupling, flanged and 
compression couplings, shafting and bearings, 
including the Cleveland-type oil film bearing. 
Section B covers the application of the Smith- 
type clutch pulleys and cut-off couplings, in- 
cluding quill drives. A complete horsepower 
table is given for selecting friction clutch or 
plain pulleys to meet amy requirements. A great 
deal of information for the designer is also in- 
cluded, covering transmission of power by belt- 
ing and application of belt tighteners, including 
the Steelarm automatic belt tightener. Section 
C illustrates and describes American and Eng- 
lish systems of rope drives, gearing of different 
kinds, and speed transformers; it also contains 
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_ engineering data such as strength of bolts, pipe 


dimensions, tap drills, sheet and wire gages, 
trigonometric functions, areas and circumfer- 
ences of circles, etc. The three sections have 2 
total of 258 pages, substantially bound. 
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